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Microorganism Study. CIT Contract lo. 950783
W. B. Bollen, Microbiologist
Oregon State University, Corvallis, Oregon

Aorll 9, 1965

Worx on 19 Bacillus cultures has been com>leted, except for
drecise growth temnerature renge determinations Wu;Cu avalt
modification and adantation of 2 borrowed temderature crodient
aoparatus. Studies on the other cultures submitted in the first
two lots are nearly complete 2nd vorl: hos been started on the
third collection delivered February 25. A graduate assistant
has been assicned to the pvroject and is now giving full time to
the cystehutic studies. Progress will now be more ranid.

A descriptive chart for each Bacillus 1s pres-nted herevitn.
sdecles have Deen identifled according to Berrsev's Menusl,
Smith, Gordon, and Clark's (Aerobic Sooreforming Sacterie)

;-Lcters considered most sirmificant. Imvortant variations
re indicated.
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Each descriotive chart is sunpnlemented by an attached sheet

glving a more complete cheracterization of the colony character-
isticsa.

The morphology deccrintions are suoplemented with
microgranhs of nigrosin, Gram, and flezella steins, tolken at
1000X. ZEach division on the micrometer scale has a value of
0.5 micron. Dimensions given are from measurements of 10 or more
cells on the nigrosin slide. Size renge as vell as the mean is
snovn under Cell Morohologv. Vhere colors are named and oreceded
DYy a number and letters--e. g., 2ba Pearl-- this indicates the
identification given in the Color Harmonv Msnual, oudblished by
tne Contaciner Cornoration of America. I have found trls svstenm
to be accurate, rasid, and ada»table to Aic“o“‘a’ cultures ond
i1t is the most comprehensive set of color stondards aveileble.
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Other detoile on the descriptive charts are self-exnlanatory.
sces, temoerctures and kind of medle are indiccted. Unlezs other-
wwice stated, trvpticase soy media were used.

A full discussion of these isolants, their charccteristics,
and the Tethods will be »Hrerented at 2 later date. Several of
the cultures have dbeen very frustratineg to wor't with because of
asnarent contamination. Now, however, we believe the differently
aspearinz colonies are evidence of dissociztion. Absolute proof
of this would recuire sincle cell isolations, but we do not have
the necessary micromaenipulators.
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Descriptions (Underscore reguired terms.)

| Sketches X /8QO

CELL MORPHOLOGY Mednm:1'yPticase sgx ag
Vegetative cells:
Form and ar dspl i, MicToCOCCs, sercinse, rodx
commas, spirals, bmuhcd rod: ﬂm-ls —

Motiity i brarty = | rgemPeritrichous
Size: * * 1 forms:
\.s~g.6 LS \.r SW" o

: nome, rods, sps

. Age:
Endospores:

Shape: spherical, ellipsoid, iﬂdnul

Position: ceniral (0 excentric, terminal, subterminal.

a I'l‘unpz 8 °C.

Niqeosin

STAINING CHARACTERISTICS
Crm: 4  Agp:22NT . umues: Kopeloff's

e (modified)
AGAR STROKE as: 5 day Temp. 28ec.
Amount of growth: scanty, moderats, abundant.
Fonn:ﬂitcrn. hsnul beaded, spreadsng, rhisoid.
Consistency: b’_um.w membranous, briltle GY&M
Chromogenesis: ; Suerescent, iridescent, pholagenic. ‘“ s n
AGAR COLONIES An: 5 day Temp28 oc.
Form: iform, circular, Al rhisoid, srreguler.
Rlevntum effuse, mm
Surface: smooth, d, radiate, tric, rugoss.
Margin: m_iv.z. dulate, erose, Al curled.
Deasity: opague, transl
NUTRIENT BROTH a: 24 hour Temp. 28ec.
Surface growth: none, ring, pellicle, flocculent. membranous.
Subsurface growth: nowe, turbid, graxular. T
Amount of growth: mymm. adundani.
Sediment: none, granular, ﬁo;;l. viscid, flaky.
GELATIN STAB Age: 24 hour Temp. 25C.
Liquefaction: none, crateriform, infundibuliform, napiform, :uuu stratsform.
Rate: slow, moderate, upui
OTHER MEDIA Age: Temp. *C.
Potato slant: 2db Ivory
Soybean agzr slant: Growth abundant
FERMENTATION Temp. 25 °C. ACTION ON MILK Temp. 28 °C.
Indicator: Days
MediumMNuutrient 2 2 ;Eg ! % Litmus A a0
Carbohydra.tg? Ol % _g g’ [% ;‘,‘- E Reaction - =
Indicator: ROP = Acid curd _ -
Acid in 3 days + Rennet curd = =
Acid in days 1 Pepteiation + +
Gasin 3 - e | Reduction (before | — -
Gas in davs : coagulation) - =
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ACTION ON NITRATES INDOLE PRODUCTION
Medium: LZKNO3 broth Temp.28 °C. Medium: TryDtovhan broth Age: 10 days
Nitrite: . 2.d. § e d. A | Method: KOVac's Temp28 °c.
Gas (N): =... 0 d. § e d. § e d. Indole: present, qhacal.

HYDROGEN SULFIDE PRODUCTION

Medium: Lsa? Aietate &  AgelO days RELATION TO FREE OXYGEN

HS: presemi-ci ~ +TON Temp.28<c. Medium: Dextrose Trypt-soy ae: 10 days
TEMPERATURE RELATIONS Method: Shake Tubes Temp28 <C.

Growth in refrigerator ( °C.): present, absent. Assobic . .

growth: absent, present, belier tham angerobic growih, poorer

Growth at room temperature ( °C.): present, adsent, .

Growth at 37° C.: present,"absent. Ipamngnatralic, oS

Growth at 50° C.: present, absent. Anaerobic growth: present, absens.

Pasteurization survival, 800C. 10 minutes: Positive
ADDITIONAL TESTS '

Caseln Hydrolysis: Positive

Fat Hydrolysis: Negative
Gelatin Hydrolysis: Positive = = .
S8tarch Hydrolysis: Negative + ~— Lt
Urea Hydrolysis: Negative

NHy4 from Peptone: Positive
letabolism: Oxldative - Glucose
Aeetyl methyl carbinol: Negative

NH4 as sole Nitrogen source: Positive

A

Sole Carbon sources: Citrate - Positive
. Glucose - Positive

Sucrose - Positive

Xylose - Positive

Methylene blue reduction: Negative
Crystalline Dextrins: Not observed
Salt tolerances: 2% - Positive

7% - Posi tive
10% - Posi tive
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Cultuic Noo _1QB.__ .
%% plicone, Doy Sae=

Q¥ . Ciszumenioas

=t

2. Shuver: Cutline round, ovval, irregu
o e 2 < bl

Eievation- affusc, flut. raised, convex, rugose,
popiilate, umbonate, pulvinete.

Topogrephy- snouoib, vouugh, wrinkied, contoured,

striated dobili- comiact, spreading.

in- 2ntize, granular, clery. Iobed. uodulave.

crepate, wiose, ciliate, rhizoid.

-~ e

2. Internal structiure- anorphous. dense., granusiss i

coarse), Tilamentous, stiiaced, incerioced
¢. Comsistency- mcist, slimy, soft. butvrcus, waxy,. tough.

adhevent. brittic.

1. Deed colonlies
¢ Size, mwm




Name of organismB2C11l1lus ouwnilus o Studied by DY e... 1 e 20,2011 EXCulture No. +4=2=3 .
Source..... v e et R Habitat. 50311 .. Date {t= =05 .

Descriptions (Underscore required terms.) l

CELL MORPHOLOGY ~ Medivm: L'V Oticocoe cov a2 memp.?2” oc

Vegetative cells: Age: T/ 4 ;,_,
Porm and arr t: stre 5, dipl i, micrococcs, sarcimae, rods, | °
commas, spirals, branched rods, filaments. —
Motility in proth: _ #  Flagela: 2€ritri chous Viqrosty
gze:" & 2.-/p rregular forms:
"% -0.75 2 1.5-%'$
Sporangia: none, rods, spindles, elliptical, clavate, drumstick. Age:
Endospores:
Shape: spherical, ellipsoid, cylindrical.
Position: central to excentric, terminal, subterminal.
STAINING CHARACTERISTICS
¥ -
Gram: = Age:24ﬁf .MMI{O?eIOff' [S
Special stains: s
(modified)
AGAR STROKE Age: 5 J:’J" . Temp. ?8C
Amount of growth: scanly, moderate, abundan:. :
Porm: fliform, echinul beaded, spreadsng, rhisoid. 6— Y oten
Consistency: bytyrous, viscid, membranous, brittle. «
Chromogenesis: _ . A Auerescent, iridescent, phologenic. St
2riciz red
y8hv
3 Q
AGAR COLONIES A 0 d2Y Temp. OO °C.

Form: punctiform, circular, filomenious, rhisoid, irregular.
Elevation: effuse, flal, raised, 5

Surface: smooth, comtoured, radiate, concentric, rugose.
Margin: entire, undulale, erose, flamentous, curled.
Density: opague, iransiucent.

NUTRIENT BROTH Age: 1 dav

Surface growth: noxe, ring, pellicle, flocculent, membranous.
Subsurface growth: nome, turbid, granular.

Amount of growth: scanty, moderate, abundant.

Sediment: mone, granular, flocculent, viscid, faky.

Temp? Q °C.

GELATIN STAB age: L 47y

Liquefaction: none, zruten‘!ovm, infundibuliform, napiform, saccale, stratsform.
Rate: slow, moderale, rapid.

Tunp.g ; *C.

OTHER MEDIA Age: Temp. °C.
Potato slant: tpe Dk. Lopouer Red
Sov-ean ager slant: No grofth
J J p o,
FERMENTATION Temp. 25 °C. ACTION ON MILK Temp. 28 °C.
Indicator: Days
Medium;'t\hétr‘%fant 2| g | 8 Litmus | /14
8 ¢ -

Carbohydrater; e i% ;:f i g E Reaction =

IﬂdlC&tOl’B CP ‘ e » ‘ - Acid curd -

Acid in 3 days | = | = | oot o =

Acid in days ( | ‘ Py

i : ‘ { Peptonization = |
i ~ | = | &= |
Gasin 3 days '_:#,‘1._4__*'___..“_ Reduction (before o | |
Gas in davs coagulation) -
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ACTION ON NITRATES INDOLE PRODUCTION

Medium: 1% KNO3 brotn Temp28 °C. Medium: TrvDtonnhan broth Age:10 22,

Nitrite: =10 4. % e, d. [ d. Method: KOVacC ! s Temp28 *C.

Gas (N): =10 a. R —— d. S sl d. Indole: present, ghsent.
HYDROGEN SULFIDE PRODUCTION

Medivm:Lead acectate & Age: 10 da. RELATION TOFREE OXYGEN - Catrlore: Positive

H.S: present, ghient. TH10 Aron  1emplB oc Medium: Dexxtrose Trvpt. Sovag. 10 dov

-, . 1 0 .

TEMPERATURE RELATIONS Method: LOVaC'E Temp2 ™ *C.

Aerobic growth: absent, present, betler than anaerobic growth, poorer
than anaerobic growth.

Growth in refrigerator ( 'C%: esent, absent.
Growth at room temperature ( Bp:c.); present, absent.
Growth at 37° C.: present, cbsent. -

Growth at 50° C.: present, absent. Anaerobic growth: present, adsent.

Pasteurization survival, 80°C. 10 minutes: Positive
ADDITIONAL TESTS

Casein Hy’rolysis: Positive

Fat Hydrolysis: Positive

Gelatin Hydrolysis: >2Positive

Starch Hydrolysis: Negative

Urea Hydrolysis: Negative

NH, from Peotone: D2ositive
Metabolism: Oxidative

Acetyl methyl corbinol: Positive

NH, as sole Nitrogen source: ZPocitive

Sole Carbon sources: Citrate Positive

Glucose - Pocitive
Sucrose - Positive
Xylose - Pocsitive

Methylene blue reduction: Positive
Crystalline Dextrins: Not_observed
Salt tolerances: 2% - Positive

T% - Positive
10% - Positive
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Cultural Charactericstics of Bacterial Colonies

iy

Cultuze No. |4 b

I, Surface Colonies g)ualoéaca.SG
; 3
a, Macroscopic appearance. dulkf

1. Size, mm I mon

‘5127 0%%0&.

2. Shape: Outline- round, oval, irregulax, filameatous.

Elevation- effuse, flat, raised, coanvex, rugose,
papiliate, umbonate, pulvinate.

Topegraphy- smooth, rougb, wrinkled, contoured,

striated. Habit- compact, spreading.

(a) Colox: Color Harmony Manual No"iiFUL~"8“AA4°(Z§tIh“

(b) Appearance by reflected light- dull, analescent,

iridescent, giistening, fluorescent.

-

(¢) Appesrance by transmitted lighi- transparent,

transiucent, obayue.
b. Micruscopic uppearance (Xi00).
1. Margin- entixe, granular, cieftv, lobed, undulate,

cremate, cicse, ciliate, rhizoid.

N
3
(2]
o}
ot
[¢]
4
"
ool
Porp
n
[«
%2
s

tiucture- amorphous, dense, granular {f

coarse), filamentous, striated, interlaced.

ine,

¢. Consistency- moist, slimy, soft, butyrous, waxy, tough,

adherent. brittile.

II. Ixep coionies

-0




Name of organism Bacillus Dumilus. ... Studied by DY .

SOUrCe ... SRR Habitat - Oil

Gdie. .

.—011 etulture No. 14-2-]3

Descriptions (Underscore reguired terms.) l

Sketches

CELL MORPHOLOGY ~ MednmlY'yDticnss sov
Vegetative cells: Asc:’) L’:

Form and arrangement: streptococcs, displococcs, micrococes, sercimae, rodx
commas, spirals, branched rods, filaments.

Motility i broth: 4o Fagels: C€ri1trichous

Si ”1 egular f;
g II-O - a = T orms:
Sporangu none, rods, spin Hiptical, clavate, dr tick Age:

Endospores:
Shape: spherical, ellipsoid, cylindrical.
Position: central to excentric, terminal, subterminal.

STAINING CHARACTERISTICS
Cram: 4+  Age: 24NY Mamod: LONE1l0Off 'S

Special stains: { P
(modified)
AGAR STROKE Age: 5 da N7
Amount of growth: scauty moderate, abundan!. )
Form: fliform, echs deaded, spreading, rhisoid.
Consistency: butyrous, viscid, membranous, bnmc
Qmmogenm ; Suerescent, iridescent, photogenic.
Ted brovn
2dhr 48hr
dax 29
AGAR COLONIES Age: D A ay Temp. Z _°C.
Porm: punctiform, cizcular, Alamentous, rhisoid, irvegular.
Elevation: effuse, flat, raised, QuIcs-
Surface: smooth, contoured, radiate, comcentric, rugose.
Margin: entire, undulale, erose, flamentous, curled.
Density: 2oaus, iransiucent.
1n o
NUTRIENT BROTH Age: 2 ars Temp. ZCO°C

Surface growth: mome, ring, pellicle, flocculent, membranous.
Subsurface growth: mome, {urbid, granular.

Amount of growth: scanty, moderate, abundant.

Sediment: wome, :va-ulu;@. viscid, faky.

GEBLATIN STAB Age: 2-’4 hr.

Liquefaction: none, crateriform, infundibuliform, mapiform, saccate, stratiform.
Rate: slow, moderate, rapid.

Temp. 2 S'C.

OTHER MEDIA Age: Temp. °C.
Potato slant: boe Dark Lacguer Red
Sovytean agor slant: I'o growth
FERMENTATION Temp. 2§ °C. ACTION ON MILK Temp. 2 BcC.
Indicator: Days
5 I ,
Medium: NU-k ] V\t) % g g | 'h-nus 14
Carbohy drate % 1 2 8 g Reaction =
Indicator: C 2 177
ncaor BC p - : Acid curd -
Acid in 3 days ‘ = | = |
| Rennet curd =
Acid in days ’ | l .
| Peptonization =
Gas in 3 days & - | =| = ! :
- | | Reduction (before |
Gas in davs coagulation) =
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ACTION ON NITRATES

Medium: l., " Temp.28 °C.

Nitrite: .......d : =10..4.

Gas (N): oo d. § e d. :=1Q..4.
HYDROGEN SULFIDE PRODUCTION

Medium: Le2d acetate & Agel O do,

H.S: present, absent. thio iron Temp.gg *C.

TEMPERATURE RELATIONS
Growth in refrigerator ( 'C.E éve:ml, absent.
Growth at room temperature ( °C.): present, absent.
Growth at 37° C.: present, absens.
Growth at 50° C.: present, absent.

Pasteurization survival, 30°C,.

ADDITIONAL TESTS
Casein Hydrolysis: Positive
Fat Hydrolysis: Positive
Gelatin Hydrolysis: ~Zositive
Starch Hydrolysis: Negative
Urea Hydrolysis: Negotive

NHy from Peptone: Positive
Metavolism: Oxidative

Acetyl methyl carbinol:

w

Medium: Trydtoohan broth Age: 10 da.
Method: {OVac's Temp. 27C.

Indole: present, gbseni.

RELATION TO FREE OXYGEN - (Catalase: Positive
Medium: Dexxbrose Tryot.Soy ae: 10 da.
Method: Shake tubes Temp2? °C.

Aerobic growth: gbsent, present, beler than anaerobic growih, poorer

than anaerobic growth.
Anaerobic growth: present, absent.

10 minutés: Positive

Positive

NHy as sole Nitrogen source: Positive

Sole Carbon sources: Citrate - Positive
Glucoce - Positive
Sucrose - Positive
oy Xylose - ’‘ositive
= Methylene blue reduction: Positive
r Crystalline Dextrinst ©Not observed
s
Salt tolerances: 2% - Positive
™ Té% - Positive
g 10% - Positive
-
-t
)
Yt
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é n i 3 _ Cultural Characteristics of Bacterial Col&ﬂiesyll
*j b ' Culture‘No: \'Iq;cL
g
‘ : I. Surface Colonies ‘ & &»3_&80.)2

3

. a, Macroscopic appearance.
:
u‘ lu Size' mm a va
0 2. Shaspe: Outline- round, oval, irregular, filamenious.
“ oo ' ]
3 Bievation- effuse, flat, raised, convex, rugose,
{ ™
| Lj papilliate, umbonate, pulvinate.
i ,
- Topcgraphy- smooth, rough, wrinkled, contoured,
;o
+1 . p .
bt siriated. Habit- compact, spreading.
jf 5 > 3
B 3. Optical properiies:
: _ .
i v
! (a) Colos: Color Harmony Manual No.5 SSJMAJu Cotta
. e - fqﬂﬂu-
;i (b) Appeavence by reflected light- dull, opalescent,
, iridescent, glistening, fluorescent,
1 ' {e) Arnpearance by transmitted light- {ranspaient,
e SLeE
{
{ M transilucent, opayue.
d . ¢
b. Micrioscopic eppearance (X100).
&3 . " 3 ~ -
i 1. Maxgiu~ entiie, granular, clert, lobed, undulate,
! - cremete, eiose, ciliate, rhizoid.
| 2. Internal siructure- amorphous, dense, granular ({ine,
i ik
E coarse), filamentous, siriated, interlaced.
] i ——————
3 =Y R . - .
{ ¢. Consistency- moist, slimy, soft, butyrous, waxy, tough,
adherent, brittle.
o

I1I. Deed colonies

i a. Size, mm

— b. Shape

- ' c. Colozx

b
At ~
{ i1 . |~
g2 ,

i~




Descriptions (Underscore required terms.)

CELL MORPHOLOGY  Medim:Trypticase sov ar

<. YTemp. 2 3C.

Vegetative cells: Age: ) iy -

Form and an t: str i, dipl i, micrococci, sercimeZ, dods; ‘|- ©

commas, spirals, branched rods, ﬂamﬂ_{:) i t . h G

Motility in broth: <= FPlagella: er ric S .

SO o8 € 213 " ous Niqrosin
N BB IRD ,.Tu?»:gﬁ...u. drumstick.  Ags:
Endospores:

Shape: spherical, ellipsoid, cylindrical.

Position: central 1o excemtric, terminal, sublerminal.

STAINING CHARACTERISTICS
Gnm: 4 Age:24Nr , Muned: Kopeloff's
Special stains: > A

{modified)

AGAR STROKE Ae: 5 day Temp? 5 °C.

Amount of growth: scanty, moderaie, abundant.
Porm: fliform, echinulate, beaded, spreading, rhisoid. 6
Consistency: bm wiscid, membranous, britile. Cawm
Red Drovyf e i, shocemic c¥alm
2Y 4r J8 hy

AGAR COLONIES An: 3 day Temp. 28°C.
Porm: punciiform, circular, flamentous, rhisoid, irvegular.

Elevation: effuse, flal, raised, comvex.

Surface: smooth, contoured, radiate, concentric, rugoss.
Margin: entive, xadulale, erose, flamentous, curled.
Density: opague, iransiucent.

NUTRIENT BROTH Aze: 2L hour Temp. DO °C.

Surface growth: nome, ring, pellicle, flocculent, membranous.
Subsurface growth: mome, fagbid, gransular.

Amount of growth: scanty, moderate, ebundant.

Sediment: nowe, granular, focculewt, eiscid, faky.

GELATIN STAB ae: 24 hr. Temp. 2 5eC.
Liquefaction: none, crateriform, infundibuliform, napiform, saccale, stratiform.

Rate: slow, modergie, rapid.

OTHER MEDIA Age: Temp. °C.
Potzte slant: 6pe Dark Llecauer Red
Sovbean agar slant: Neo growth

FERMENTATION Temp. 25 oC. ACTION ON MILK Temp. 3.8 C.
Indicator: Days
CR— vient
Mediom: Mefisils |5 g |y Litmus 1 4
Carbohydrate: 1 9 = 9 g Reaction =
Indicator: (R ®
- BCP ‘ Acid curd =
Acid in 3 days — -
| Rennet curd —
Acid in days | .
i Peptonization -
Gas in days - — -
3 & ’-i | Reduction (before —
Gas in davs ! ! coagulation) —




ACTION ON NITRATES
Medium:1 ZKNO3 broth T

HYDROGEN SULFIDE PRODUCTION

cmp2 8 *C.

INDOLE PRODUCTION
Medivm: Tryontophan broth  ag.10Q day
Method: Kovac's Tcmp28 °C.
Indole: present, ghsent.

TEMPERATURE RELATIONS

Medium:Lead Acetate & Age: 10 da. RELATION TO FREE OXYGEN- Catalase: Positive
H,S: present, absent, TH10 10N Temp28 -c. Medium: DeXtrose Trypt.sov g 10 Aday

Growth in refrigerator (10‘0% gvuenl absent. ( '-)
Growth at room temperature ( °C.): pn.mu absent,

Growth at 37° C.:_present, absens.

Method: SN2 ke tubes Temp. 8 °C.

Aecrobic growth: cbsent, present, beller than anaerobic growth, poorer

than anaerobic growth.

Growth at 50° C.: present, absent. ("- —) Anaerobic growth: present, adsent.

Pasteurization survival, 80°C. 10 minutes:

ADDITIONAL TESTS

Casein Hydrolysis: Positive
Fat Hydrolysis: Positive
Gelatin Hydrolysis: Positive
Starch Hydrolysis: Negative
Urea Hydrolysis: Negative

Positive

NHy4 from Peptone: 2o

&)

2

"‘ Nitrite: ... d. § e 4. . .=104
Gas (N): oo d. PO | ;.= lQa

B

¥

&

%

-

ot

-

(85

&

2 )

el

sitive

Metabolism: Oxidative

.—-\‘ Acetyl methvl carbinol: Positive

NH4 as sole Nitrogen source: fosi

ive

ct

Positive
Negotive
Negntilve
Positive

£l Sole Carbon sources: Citrazte -
(o Glucose -
Sucrose -

i Xylose -

- _
Methylene blue reduction: Positive

T7 Crystalline Dextrins: Not observed

et
Salt tolerances: 2% - Positive

g 7% - Positive

- 10% = Positive

&

“

>

—~

-




W

e

-3

Cuitural Clrarecteristics of Bacterial Colonies

|
|

g I (.
a
[«
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1. Surface Colonies 8&3/(.,{:&'3_56 %oé 0—6%

} 3
o a, Macroscopic &ppearance.

et 1, Size, mn Q v
) 2. Shspe: Outline- round, oval, irregular, filauncntous.
b Ak
5 i
Elevation~ effuse, flat, raised, convex, rugose,
=
Lj papiilute, uwbonate, pulvinaie,
- Topography- smooth, rough, wrinkled, contoured,

s i

striatec. Habit- compact, spreading.

3. Optical properiies:

(a} Colox: Color Harweny Manuel No. g Rz _8&620, QL-‘-&_

(D) Appesrence by reflected Zight dulil, obalescent,

iridescent, glistening, fiuovrescent.

Ret
) Appearance by transmitted iizivt~ tramsparent,

€ 53 &3 B3 t
.

b. MiciouScopic appearance (X100).
™ .
U 1 Margin- entire, granular, cieft, lobed, unduiate,
. cremate, erose, ciliate, rhizoid.
- 2 Iinternal! structure- zmorphous, dense, granuliar ({ine,
) ¢oarse), §ilamentous, siriated, interlaced.
;4 -_—
— .

¢. Consiscency- moist, slimy, soit. butyrous, waxy, tough,
i adherent. brittie
—~t

If. Deep colonies

e 3 -C;é_f.\:' 13
o D- \)h‘d?ﬁ
~ < 'JOE;\’J_
-@
=3
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Name of organism.. Bacillus. subtilis
var. niger

Source White Mountain ... . R Habitat. SO ..o Date. oo

Descriptions (Underscore required terms.) |

CELL MORPHOLOGY  Medium: Try’oticc.se ng
Vegetative cells hrgd
FPorm and ar '/ i, Micrococci, sercimec, rods,

:}iml:.br hed rods, Al -
Motility in broth: % rugels: Peritrichous
Size:Q-\ t: Irrwulufomu
-:1’ ‘ ﬁ. ptical, clevats, dr ick Age:
Endosporu

Shape: spherical, ellipsoid, cylindrical.
Position: central (0 excentric, terminal, sublerminal.

STAINING CHARACTERISTICS
Grm: = A 2411 Met: Modified
Boncial snes: Kopeloff

AGAR STROKE

Amount of growth: scanty, moderats, ebunden!.
Porm Aliform, echinulate, beaded, spreading, rhisoid.
;umwmuu:bnuh

A 24 hrs.

'rm25-c

294 hoe,

; Auerescent, iridescent, photogenic. GaﬁM .
Brown-black wéter soluble Svai
vigment 72 hours.
AGAR COLONIES Age: Temp. *C.
Porm: punctiform, circular, flamentous, rhisoid, srreguler.
Blevation: effuse, fat, raised, convex.
Surface: smooth, d, radiate, ic, T%20SS.
Margin: entire, undulste, erose, il curled.
Density: opague, transi
NUTRIENT BROTH A 2 days Temp. 25 °C.
Surface growth: mome, ring, pellicle, flocculent, membranous. ( iSl"nAS)
Subsurface growth: mowe, turbid, granular.
Amount of growt.h: scaniy, moderats, sbundant.
Sediment: nome, granslar, mﬁud&
GELATIN STAB aee: 24 hours Temp.25 °C.
Liquefaction: nome, crateriform, infundidbuliform, napiform, saccale, straiiform.
Rate: slow, moderate, rapid.
OTHER MEDIA Age: Temp. °C.
Potato slant: 2ge Coveprt Tan
Soybean asar slant: 31g Adobp Brown - abundant
Glucose nitrate slant: - scant growth
Tyrosine acar slant: Black vigment
Fat agar:t 3nl Daxil Browm
FERMENTATION Temp. 25 °C. ACTION ON MILK Temp. 28 °C.
Indicator: Days
MedimNutrient| ¢ | 3 | ¢ | @ Litmus |2 | 4
rQ th g 8 e | © ;
Carbohydrate: % LE: E ;5\ 5 Reaction = |AKAlLINg
. 4 I
Indicator: BCP » Acid curd
Acid in 2 days — — -+ — -’
Acidin @ days —_— | — + = | Pegtoiation +
Gasin 2 days - == — | Reduction (before +
Gas in 8 davs - - - — coagulation) i
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¢
- ACTION ON NITRATES INDOLE PRODUCTION
Medium: LZENO3 broth Temp. 28°C. Medium: TryDtopnan broth Age: 10 days
‘-“ Nitrite: 4.3...d. § e 4. s Mewhod: KOVaC's Temp.28 °C.
5 Gas (N): #*3...d. § e, § e d Indole: presemt, qhrent,
) HYDROGEN SULFIDE PRODUCTION
Medium: e d Ac?tat’e & Al O days RELATION TO PREE OXYGEN - Catalaset Positive
™ 5.5 poesint, O iromn Teap.28°C. Medium: DeXtrose Nutrient aage: 10 days
o TEMPERATURE RELATIONS Mewmod: Shake Tubes Temp.28 °C.
Growth in refrigerator ( IOC.)Z esons, shient, Aerobi th: absent, present, beiter than anaerobic growth
Growth at room temperature ( 2gc.):z::ml absent. ICEFOWER: DFONS: T ) = S » poorer
M Growth at 37° C.: present, cbsend. HRAR; SmETabiE groveN.
d Growth at C.: present, absent. (5") Anserobic growth: presems, gbsens,
o Pasteruization survival, 80°C. 10 minutes: Positive
P4 ADDITIONAL TESTS
—~
- Casein Hydrolysis: Positive
) Fat Hydrolysis: Negative
() Gelatin Hydrolysis: rositive
Starch Hydrolysis: Positive
M Urea Hydrolysis: Negative
d
NH, from Peptone: Positive
oy
b Metabolism: Fermenter (glucose and sucrose) anaerogenic
et Nonoxidizer-nonfermenter (lactose and xylose)
. Acetyl methyl carbinol: Positilve
55
L NH; as sole Nitrogen source: Positive
™ Sole Carbon sources: Citrate - ZPositive
t4 Glucose - rositive
A d S DAaad +%xra
Sucrose - SOSLITLVE
= Xylose - Positive
- Methylene blue reduction: Positive
% Crystalline Dextrins: Not observed
(=
Salt tolerances: 2% - Positive
- 7% ~ Positive
{4 10% - Positive
(>
™
&
-
w
—

o)




eriai Colunics

“‘i. Cultuiz No: ¢,
o

I. Sucface Colusigs Fhcosse —Sowp o.%,.:.\

4, Mucrouscopic cppeerance.

Yo

[49) 1. Size, mD A wavn

= 2, Shupe: Qutlive- xound, oval, irregulaxv, filamentous.
%

Eievation- effuse, flat, zrazised, convex, rugose,

Emmn 1

i1 papillate., umbdonatie, pulvinatea. :

-

_ Topogzaphy- smooth, (zough) wrinkled, contouxred,

W siriaied. Habit- combact, spreading.

s 3. Opticai properties:
fay Coloi:s Color Harmony Manual NU_&?_QLM ,E‘Mm) ,

o . . 5 g - &

Ve {b) Appearance by zaf lected iight- <ull, opalescent,

-l

iridescent, glistening, fluorescent.

3
{_“ {c) Avppearance by transmitied 1ighi- Transpareny,

- translucent, obayug-
k3
bl b. Micruscopic wppearauce (X100).
‘ 1. Meypiuv- ¢nitire, g¥anular, cieft, lobed, unduiate,
“ »
cremaic., wiose, Ciliate, rhizoid.
U 2 imbeznal siructure« emorphous. aense, granuias {{ine,
- corrse), Filamentous, stiiatod, interlaced,
- ¢. (onmsistency- wmoist, s3ipy, s=ft, butyreus, waxy, tough.
e ——— 4 — e ——— ¢
i adlierent. Liittle
~
1l Dees COACDNA 0D
~ 2 2
ﬁ . Size, pm
u -

4
¢
Q
Q
[
¢
(23
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Name of organism 32 C11lus. subtilis . Studied byDY* ... Ji.

var. ni
Sourceinite Mountain. .. ... %e.‘.:.ri.‘..ﬂabitat.SQil

Descriptions (Underscore requsred terms.) l

CELL MORPHOLOGY  Medim: TT'yPtlcase s OZ Temp.28 <c.
Vegetative cells: 1" s

Form and ar dspl. 5, nuaaw“s sercinae, rods,
commas, spirals, brcuhcd 'od.v ﬂaw.:

Motlity inbroth: +  Fagem€ritrichous
'izé oiqb ‘aa 2 M Irregular forms:
g;;onngm iguxrod:. spuacs ” ptical, clavate, drumstick. Age:
Endospores:

Shape: spherical, ellipsoid, ¢ylindrical.

Position: central ceniral {o excemtric, terminal, sublerminal. "_Q_LM!J‘

STAINING CHARACTERISTICS
Gram: ¥ == Age: 24N T S Method: Kopeloff's

N%t\to T

Special stains:
(modified)
AGAR STROKE A 24 hrs.
Amount of growth: scanty, , moderate, abundan!.
Form: ﬁ_lllzvn hiwmal bcadcd preading, rhisoid.
Cotuutency n{-d membranons, bn‘ulc.
5 e ; Auerescent, iridescens, phologemic.

24 hr 8 hr

AGAR COLONIES Age: Temp. °C.

Form: punctiform, circular, flomenious, rhisoid, irregular.
Elevation: effuse, flal, raised, convex.

Surface: smooth, ed, radiate, iric, rugoss.
Margin: entire, undulale, erose, fil s, curled.
Density: opague, translucent.

NUTRIENT BROTH ae: 2 doys Temp. 25ec.

Surface growth: nome, ring, pellicle, Aocculent, membranous. ( i g8 19 n ('3 S
Subsurface growth: none, turbid, granular.

Amount of growth: scanty, moderate, abundani.

Sediment: nome, granular, flocculent, viscid, ﬂaiy

£ /4193,,//4

GELATIN STAB ae: 24 hrs Temp 5

Liquefaction: none, crateriform, snfundibuliform, napiform, saccale, siraiiform.
Rate: slow, moderate, rapsd. ( 7 )

OTHER MEDIA Age: Temp. *C.
Potato slant: 31e Bisgque
Soybean agargslant: 3lg Adobe Zrowm
Glucose Mitrate slant: secant growth
Tyrosine agar slant: Blag¢k
Fat apor: 3lg to lwhite (ma2inly white)
N Temp. 25 °C. ACTION ON MILK Temp. 28 °C.
Indicator: Days
Medium: Nlétr ent g ‘ g % ﬁ Litmus a
Carbohydrate: i % E | 8 g > Reaction —_
Indicator: O e 2 > = |
—_BQP____i | Acid curd
Acid in 1 days 1 + = + = Rennet curd
Acid in days t | .
- *' \ . Peptonization +
Gusin 2 days ‘:v - ! - — Reduction (before . +
Gas in davs . ‘ ) coagulation)
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ACTION ON NITRATES INDOLE PRODUCTION
0  Meim1 ZKNO3 broth Temp. 28c¢. Medum:TY'yDtoDhan dbroth Aee: 10 days
%+ | Nitrite: =3 d. { e d. e d. Method: Kovac's Temp. 28C.
Gas (N):':....}... d. 8 s d. 51 insTinsamanel d. Indole: presemt, cbsent.

HYDROGEN SULFIDE PRODUCTION

m
H,S: ﬂt.ltﬂi 977'}:9! iron
TEMPERATURE RELATIONS
Growth in refrigerator { O-c): dresent, adsent.
Growth at room temperature 8 C.): present, obsent.
Growth at 37° C.: present, absent.
Growth at §0° C.: present, absent.

Temp. 280.

Pasteurization survival, 80°0C 10
ADDITIONAL TESTS

Casein Hydrolysis: Positive
Fat Hydrolysis: Negative
Gel~tin Hydrolvsis: Positive
Storch Hydrolysis: Positive
Urea Hydrolysis: Negative

NHy; from Peptone: Positive

Acetyl methyl carbinol: Positive

Sole Czrbon sources: Cilitrate -
Glucose -
Sucrose -
Xylose -~

Salt tolerances: 2% - DPositive
7% - DPositive
10% - Positive

Mesiumlen2d Acetate & Age: 10 Gays RELATION TO FREE OXYGEN — Catalase: Positive

Medium:DexXtrose Nutrient a ae: 10 days
Method: Snalke tubes Temp. 28¢C.

Aerobic growth: absent, present, betder than gnaerobic growth, poorer
{han anaerodic growth.

Anaerobic growth: presens, absent.

minutes: Positive

Metabolism: Fermenter - anzerogenic  (Glucose and Sucrose)
Nonoxidizer - nonfermenter ( Lactose and Xylose)

NH, as sole Nitrogen source: ZTosltive

Positive
Positive
Positive
Positive

Methylene blue reduction: Positive

Crystalline Dextrins: Not observed
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Cultural Characteristics of Racterial Colonies

e e el e

Cultuie No. (L1

.‘JA‘.

.

C.

}IO

Surface Colunies _ LA 505 Fe~

=
Macroscornic appearance.

1. Size, mm "1 vanvma

2, Shape: Cuiline~ round, oval, irvegulsr, filamenious.

ey oin

txi
et
0
L
ja
et
his

on- cffuse, flat, raised, convex, rugose,

papiilste, umbonate, pulvinate.

Topograpiny- smooth, zough, wrinkied, contoured,

striated. Habit- compact, spreading.

3. Oprical properiies:

(a) Coloz: Color Harmony Manual NO"’B‘Ejg Sk . Sam

(b} Appearence by reilected 1light. dull, cpalescent,

iridescent, glistening, {luorescent.

{(c) Appesrance Dy transmitted light- txansparent,

transiucent, obayue.

o
i
7]

¢

Microscopic appearance (X100).

1, Mazgin- entire, granular, cleft, lobed, undulate,

cremate, crose, ciliate, rhizoid.
A———
2. Interas! utiucture- amorphous, dense, granuiar (iine,

coarse). filamentous, siriated, interlaced.

Dez2p colonies

. . — 0 L T 1 S t—

92




Name of organismB2. C1 1lus . .oumilus

20

Descriptions (Underscore regusred terms.)

CELL MORPHOLOGY  Medinm: LY’y Dticase SOX 878 Remp. 30 <.
Vegetative cells: ‘1 .
Form and ar i, dipl i, micrococcs, sercimee, rod:
commas, spirals, bmudud rodx Slaments. —
Moy in booh: +_  Paaat: D€ Peri trichous . ,
OB 4 A AS Nigqvosin
© - 1.0 ® 3.
Sponngu nome, rods, §-dl¢ sPtscal, clavats, drumstick. Age:
Endospores:
Shape: spherical, ellipsoid, cylindrical.
Position: cemtral 1o excemtric, terminal, subterminal.
STAINING CHARACTERISTICS
Cam: + =  Age: 24 NiMenea: KODeloff's
A ilmialos: (modified) y .
r ‘ - N - -
e . - "‘
AGAR STROKE As: 24 hour Temp.25 oC. S s P
Amount of growth: scaniy, modereate, lhmdcﬂ. .
Form: fliform, echi d, sp , rhisoid. 6Y&M 5
Consistency: bulyrouu viscid, membranous, buuk , 1 Y
Chromogenesis: T Anerescent, iridescent, phologewic. SYa i S . 7 =
» -
3
P - N . i
AGAR COLONIES ae: 2 daYy Temp. 28 c.
Form: punctiform, circular, filamenious, rhisoid, srregular.
Elevation: effuse, ﬁal'—r-u.md convex.
Surface: smooth, d, radiate, tric, rugoss.
Margin: ewlive, undulal nox,ﬂ curled.
Density: opague, Translucens
NUTRIENT BROTH age: 12 days Temp.25 °C.
Surface growth: wowe, ring, pellicle, flocculent, membranous. ig 1- nas
Subsurface growth: none, (ur5id, granslar. F
Amount of growth: scanty, moderate, abundan!.
Sediment: nome, granular, Rocculent, viscid, faky.
Flaqells
GELATIN STAB Age: Tunp.25 eC.
Liquefaction: none, craieriform, infundibuliform, napiform, saccaid, siraliform.
Rate: :_Igv, moderate, rapid.
OTHER MEDIA Age: Temp. *C.
Potato slant? 2le Muster@d
Soybean ar-ar slant: 3ca Pearl [Pink
Fct agars Cl-ar (to 1t. yellow
N ON MILK Temp. 2
FERMENTATION Temp. 25 ACTIO emp. 25
o Indicator: Days
Medium: Nu%m eﬁt} 58| 8 8 Litmus 3/ 51
Carbohydrate: 7 ¢ 0‘ _5: § § ;f Reaction < - -
—_ 2 I
Indicator: RCP ‘ ‘Acid curd R < -
Acid in 2 days + ‘ = ! B = Rennet card - + +
Acid in days | ( —
. | l | Peptonization + + +
Gas in Py days | e - | - — | Reduction (before A ] ¥ +
Gas in davs ) ! coagulation) !




o

3 £33 € )‘Iifﬁ C

D (‘ €9 € ) £33 &

ACTION ON NITRATE

MwmmlﬁKNOB brotn Temp28 °C.

Nitrite: ..o P d. ;=24

Gas (N): ..........d. § sovesmsmessisl d o d.
HYDROGEN SULFIDE PRODUCTION

Medium: Lead &cetate & Age: 10 day

H.S: present, ghscnt Thio iron Temp. 280.

TEMPERATURE RELATIONS
Growth in refrigerator (lO°C ) 80vnmt, absent,
Growth at room temperature ( °C.): present, absent.
Growth at 37° C.: present, absent,
Growth at 50° C.: present, absent.

Pasteurization survival, 80°C. 10 minutes:

ADDITIONAL TESTS

Casein Hydrolysis: Positive
Fat Hydrolysis: Positive
Gelatlin Hydrolysls: Positive
Starch Hydrolysis: Negrtive
Urea Hydrolysis: Ylegrtive

NH4 from Peptone: Positlive

INDOLE PRODUCTIO
Mmmn--vauoodan Age:10 day
Method: LOVEC' S Temp. 2&c.

Indole: present, cbsent,

RELATION TO PREE OXYGEN - Catalase:
Medium:Dextrose Nutrient a Age:
Method: Shiake tubes

Positive
10 day
Temp. 2&c.

Aerobic growth: absent, present, beiter than anaerobic growth, poorer
than anaerobic growth.

Anaerobic growth: present, gbsent.

Positive

Metabolism: Fermenter - anaerogenic - Glucose, Sucrose, and Xylose
Nonoxldizer-nonfermenter Lactose
Acetyl methyl carbinol: Positive
NH, as sole Nitrogen source: 2ositlve
Sole Carbon sources: Cilirate - Zositive
Glucose - Posltive
Sucrose - 2ositive
Xylose - Positive
Methylene blue reduction: Positive

Crystalline Dextrins:

Salt tolerances: 2% - Positive
7% - Positive
10% - Positive

Not ovserved
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. LQulturel Charucieristics of Bacterial Coloniss

- 7 , <>
(‘ Culture Nu. 48

I\

Fy ) gruz tMcace -

& I. Surfac lonies &

e u e Colonies 2 ?"h C"%I-Q.

™ 4. Macroscopic abbearance.
- .
1, Size, mm QwAvn
e 2. Shape: Cutline- icund, oval, irregular, filamenious. ;
- |
Elevation- effuse, £1at, raised, convex, rugose, |
= — : i
~ pepillate, umbonate, pulvinate, ;
%
m Tobograpny~ smovih, rough, wrinkled, contoured, E
o » ; s . . ‘
Striated. Habit- combact, spreading.
™ . ‘ I
4 3. Oprical properties:
—
Fad P f
- T Es & Nyl ; T . o { !
- {a Coloxs Color Harmony Manual No-Q€\ \%: . \ |
B (b) Appeaience dy reflected light- duli, ¢halescent, E
.. ] ‘ i
- iricescent, glastening, fluorescent. |
u‘. 4 A an < Y. s . x 3 2 ' ¥
(¢) Zppesrsnce by iransmitted light- trunsparent,
- ;
Vy translucent, obague.
_ iz
~

b. Microscopic appearsace (X100).

* i. Margin- entizre, granular, cleft, lobed, undulatie, |
- cremate, zrose, ciliate. rhizoid. %

; _ . . i
= 2. Interaal siyuctuze- adiorpPhous, dense, grenuiar (Fine

™ R — o g B e i e o ks 2 £ 3 R
¥ coavsel), Yilamentous, siristed, intecriaced.
~
¢. Comsistency- moist, slimy, soit, butyrocus, waxy, tough,
e adherent, brittle.
{1. Deep colonies

! @, Size, nm
rh b~ S.aa' e
¢ 4 e Bt
St

“I' c. Colox
s
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Name of organismB& 1 11US cereug ... Studied by DY e, . W.aB.... Bo1]l € ulture No. 1.8=2=C ..
sorce White Mountain Habitat. SQ11

Descriptions (Underscore reguired terms.) |

CELL MORPHOLOGY  Metium: TPyDticase SSX {1‘" Pemp. 30 °c.
Vegetative cells:

Form and arr i, dipl {, MiCrococci, sercinae, rod:
commas, spirals, bmnched mds Silaments.
Motility in broth: +  Fagem:Pe@ritrichous Niqros!
Size: :.l. i QN Iqegulu orms: “ o
Sponngn uou ru!s’ .w?udlc: ¢[lw , clasate, drumstick.  Age:
Endospores:

Shape: spherical, ellipsoid, cylindrical.

Position: central (o excentric, lerminal, sublermsnal.

STAINING CHARACTERISTICS
Gam: 4  Age: 24 hInemss: Koveloff's

pocialistaiua: (modified)
AGAR STROKE Ae: 5 day Temp. 28 oc.
Amount of growth: scanty, moderate, abundant.
Form: fliform, echinulate, beaded, spreading, vhisoid. Gram
Consistency: butyrous, viscid, membranous, brittle.
Chromogenesis: “Ihi .te ; Auerescent, iridescent, photogenic. sn“‘
AGAR COLONIES A 6 doy Temp.28 oc.

Porm: punctiform, circular, filamentous, rhisoid, irregular.
Blevation: effuse, Aal, raised, convex.

Surface: smooth, comloured, radiate, concentric, rugoss.
Margin: entire, undulate, erose, fil curled.
Density: ”ﬁmw

NUTRIENT BROTH Aee: 24 hour Temp. 28c.

Surface growth: noxe, ring, pellicle, flocculent, mbnm:
Subsurface growth: none, turbid, granular.

Amount of growth: scanty, uodnn.u abundant.
Sediment: none, granular, Sloceulent, viscid, Aaky.

GELATIN STAB aee: 24 hour Temp. 25C.

Liquefaction: none, crateriform, intuudibulitum. napiform, saccale, stratiform.
Rate: slow, moderate, rapid.

OTHER MEDIA Age: Temp. °C.
Potato slant: 2ec Biscuip
Sovbean agar slant: Abundant growth
- [N
FERMENTATION Temp. 25 °C. ACTION ON MILK Temp. 2% °C.
Indicator: Days
MediumNutr%gnt 8 | 2|3 Litmus ql0| 14
ro 5} g 3
Carbohydrate: 1 % S % E g Reaction = = _—
5 % 3

Indicator: BCP [ Acid ciicd - = =

Acid in | days + ’ Rennet curd z = -

Acid in days | e

- ‘ Peptonization ] + +
Gasin l days = Reduction (before + o | +
Gas in davs ‘ coagulation)




ACTION ON NITRATES

Medium: 1% ZNO3 broth
Nitrite: .......d. ¥ iieeaannsncd d.
Gas (N): oo d. HRT— d.

HYDROGEN SULFIDE PRODUCTION
Medium: Lead acetate &
H,S: present, absent. Thio iron

TEMPERATURE RELATIONS
Growth in refrigerator (

Growth at 37° C.: presenl absens.
Growth at 50° C.: present, absent.

ADDITIONAL TESTS

Casein Hydrolysis:
Fat Hydrolysis:
Gelatin Hydrolysis:
Starch Hydrolysis:
Urea Hydrolysis:

NHA from Peptone:

Metabolism:

-
M
&3
n
e |
u
™
M
N
[
'@
L

NH; as sole Nitrogen source: Positive
Sole Carbon sources: Citrate - Positive
Glucose - Positive
Sucrose - 2ositive
Xyvlose - Positive
() Methylene Dblue reduction: Negz+*ive
= Crystalline Dextrins: Not observed
u )
Salt tolerances: 2% - Positive
—f
— T% = Positive
;i 10% - 2Positive
i
®!
‘®
L
bt <

°C.): present, adsent.
Growth at room temperature (2®°C.): Lrescnl, absent,

Positive
Negative
Positive
Positive
Negative

Positive

Pasteurization survival, 800C. 10 minutes:

Nonoxidizer-nonfermenter -

24

INDOLE PRODUCTION
Medium: Tryotophan broth age: 10 day
Method: Kovac's Tunp.28'c

Indole: present, abscus.

RELATION TO FREE OXYGEN - Catalase: Negative
MediumDextrose Trvpt.sov aag: 10 da.
Method: onake tubes Temp. 28°C.

Acrobic growth: absent, present, betier than anaerobic growth, poorer
than anacrodic growth.

Anaerobic growth: present, absent.

Positive

Glucose

Acetyl methyl carbinol: Positive

:
i
!

R e
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0 Cultural Characteristics of Bacterial Colonies
)& ,
\..-‘ Cultuzre No. _|Bg
n - c : pticose So o
o I. Suzface Colonies 4 8
45 : o a,
a2, MaCTOSCOpPic appearance,

B _
- 1, Size, mm SO vWn\.n
- 2. Shape: Qutline- zound, oval, irregular, filamemntous.
&3 St o g - P , o 8

Elevation- effuse, fict, raised, convex, rugose,
i | . . of.. !
% | napiliate, umbonate, puivinate,
L , -

Topograohy- smooth, rough, wrinkled, cosioured
- i b 4 Sl v LRLIVMIC
{4 . . - . o
' striated Hdsbit- compact, spreading.
= 3. Optical properties:
| 4
i1 \
- 2 A 5 .

(ay Coloi: Coluor Hurmony Manual No.\/2ca (M)

i (b) Appearance by reflected light- dull, opalescent,
et

iridescent, glistening, f

josy
[
Q
a3
[¢]
&)
Ci
4]
=
et
°

£

{c) Aovppearance by transmitted lighi- transparent
&1 2

~ opaLug.
~ ppearance (X100)
Y3 Margine ent granuluar, cleft, lobed, undulate,
s
A cremate, erose, ciliate, rhizoid.
™
3! 2. Internal struciure~ amorphousy dense, granular {({ine,
-~ coarse), filamentous, striated, interlaced.
e ¢. Comsistency- moist, slimy, soft, butvgous, waxy, tough,
~ Y ., LY 5
adherent, brittle.
—
II. Deep colonies
» ¢. Size, mm
L - e~
i b. Shape
b c. Color
-
V/V
e, A /
, o
—
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Name of organism. o2 C111lus oumilus ... ... Studied by Da. . W..B.o..Boll eXulture No. 2. ..
source Wite Mountaldn . Habitat. S011

Descriptions (Underscore regqusired terms.) |

CELL MORPHOLOGY ~ Mednm: TP'yDtlcase soy agarrem.30 <c
Vegetative cells: Age: 4hr
Form and ar 5, dipl i, MICTOCOCCS, S@TCIinEe, rod.v
spirals, branch ‘mds
Motlity inbroth: 4= m.en.Peritrichous '
gxe‘ -16 ias Irregular forms: N“NOC“
s.m-&f‘ Usptical, clavate, dr ick Age:
Bndospom.
Shape: spherical, ellipsoid, cylindrical.
Position: central to excentric, terminal, subterminal.
STAINING CHARACTERISTICS
Crm: +—= Ag:24hr . Ment: Koneloff's
e aine (modified) | e
Shtwm
AGAR STROKE Age: 2L N, Temp2 5 *C
Amount of growth: :uuly moderete, abundeni. :
Form: Alifory. echs beaded, spreading, rhisoid.
Consistency: Rutyrous, viscig, membramous, brittle.
Chromogenesis: [ Y. R ; Suerescent, iridescent, photogewsc.
24 bLev
N Y Sl
AGAR COLONIES Aan: 5 day Temp. 23eC.
Porm: punctiform, circular, flamenious, rhisoid, srreguler.
RBlevation: effuse, flaf, 781%d, cannex.
Su.rfuee smooth, contoured, uduuc mam rugoss.
1 amu. dulate, erose, £ s, curled.
Density: om: transiucent.
’ NUTRIENT BROTH ae: 2 day Temp2 5 °C.
Surface growth: wowe, ring, gelfjicle. flocculent, membranous.
Subsurface growth: nome, turbid, groxulsr.
Amount of growth: xcmu moderate, abundan!.
Sediment: nome, gran . Rocculent, viscid, &
GELATIN STAB g > ORY Temp. 2 DecC.
Liquefaction: none, crateriform, infundidbuliform, napiform, saccale, .ma.uj”
Rate: slow, moderate, rapid.
OTHER MEDIA Age: Temp. *C.
Potate slant: 3ie Comel
Soyvean ~rar slnantt 3ca  Perrl|oink
Fat agar: clear|with yvellow-orange tint scant to
moderate
FERMENTATION Tems. 25 oC. ACTION ON MILK Temp. ~0 °C.
Indicator: Days
MedwmNUtrient| g | g | 8 4 Litmus 2| 79
aroth S 8 2 ] -
Carbohydrggo % k= g (] > Reaction > _
Indicator: D O 2 [77) *
ndicater: 3CE 4 Acid curd | =
Acid i d = =
. adm 1 davs + | + = Rennet curd = -
Acid in days .
i Peptonization <+ B
Gasin 2. days - - == B |
| — , | Reduction (before | !
Gas in davs ‘ ! coagulation) | b ! |
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ACTION ON NITRATES INDOLE PRODUCTION
Medium: 1% KNOs broth Temp. 23°C. MedivcmTYyDtoODhan broth age: 10 day
Nitrite: ... d. s d. s =24 Method: Kovac's Temp.28'C.
Gas (N): ... d. T d. : -.3 ...... d. Indole: present, gbsend,

HYDROGEN SULFIDE PRODUCTION

MediimPe2d acetate & Age:10 day RELATION TO FREE OXYGEN = Catalase: Positive

H.S: present, absent.  TH10 110N temp, 28, MetimDextrose Nutrient A ae.:l® day
TEMPERATURE RELATIONS Method: Shaxe tubes Temp. 28°C.

Growth in refrigerator (/0 °C.): presemd_ghicnly Aerobic growth: absent, fresent, betler than anaerpbic growih, poorer

Growth at room temperature (2§ °C.): Lresens, absens,

Growth at 37° C.: present, absent, )

Growth at.58” C.: present, absems. (( ¥+ ~ Anaerobic growth: presems, adsent.
G ez otuens. € et

than anaerobic growth.

Pasteurization survival, 80CC 10 minutes: Positive
ADDITIONAL TESTS

Casein Hydrolysis: Pcsitive
Fat Hydrolysis: Positive
Gelatin Hydrolysis: DPositive
Starch Hydrolysis: Negative
Urea Hydrolysis: Negative

NH, from Peptone: DPositive

Metabolism: Fermentative - ancerogenic - Glucose and Sucrose
Nonoxid~tive-nonfermentative - Lactose and Xylose

Acetyl methyl carbinol: Positive
NHy4 as sole Nitrogen source: Positive

Sole Carbon sources: Citrote - Pocitive
Glucose rositive
Sucrose Positive

]

Xvldése - Positive

Methylene bkue reduction: Positive

Crystalline Dextrins: Not observed

Salt tolerances: 2% - Positive
7é - Positive
10% ~ Positive

—
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Culturel Charwoteraistics of Bacterial Colonies
Mios Xosticl

Cultuie No, ] @

- iﬁiﬁsz;ﬁsaﬁ_c18nuu

ds

Macroscopic «pbearance.

1. Size, mn 3vwawva .

2. Shape: Qutline- yound, oval, irregular, filamentous.

3. Opticzl properii

.

Elevaetion~ effuse, flat, raised, convex, rugose,
FLARAIRT o

-+

papillate, ymbcnate. pulvinate.

]
(:\

G
e

[

o]

phy~ smooth, rough, wrinkled, contoured,

striated. Habit- compact, spreading.

S:

(8}

(a) Color: Color Ha rmuny Manual No. 4 (DEQJE}E;'
ﬁiéﬁéfauaf =V

{(b) Appearance bv refle cted lighi- dull, opalescen

iridescent, giistening, {luorescent.

{c} A Decerance by trsnsmiited light- transparent.
transiucent, opavue.

Microscupic uppearance {(X100).

« Mazgiiv- e¢niive, granulax, cleft, lobed, unduiate,

lar ({ine,

Comsisvency- moist, slimy, sof%, butyrous, waxy, tough,

2
O
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Name of organismBa.€i1lus pumilis ... Studied by DX e....1i.e B.e...B011 €XRulture No. 1941 . .
Source WNite Mountainm. ... Habitat. S011
Descriptions (Underscore required terms.) I
CELL MORPHOLOGY ~ Medinm: TX'YDticase so Temp. 27 °C.

Age: 24N

i, micrococci, sercinse, vods,
—

Vegetative cells:
Form and ar dipl
commas, :ywals brasu:hed rods ﬂcﬁuﬂls

Motiity inbroth: ¥  Fugela: PE€T'1trichous
Size: 1.0 X 2.3 Irregular forms:

. 2.
“,o % n‘a’u‘.? 58S pindles, elliptical, clavats, drumstick. Age: 6OHI‘ o

Endospores:
Shape: spherical, cllizsoo'dl ﬂudncal

Position: ceniral (o excentric, terminal, sublermsnal.

N&(co!.‘-\

STAINING CHARACTERISTICS

Gram: ¥ Age: 24
Special stains:

Munot: KODELlOT? 'S
(modified)

AGAR STROKE Age: 24 hr.,

Amount of growth: scanty, moderaie, abundan:.

Form: filiform, echinulate, m— preading, rhisoid.

Consistency: Sutz ous, viscid, membranous, brittle.

Chromogenesis: th.‘ te ; Auerescent, iridescens, photogenic.

v84r

Age: ”é .

AGAR COLONIES Temp. °C.

PForm: punctiform, circular, filamentous, rhisoid, s ‘ul_g

EBlevation: effuse, flal, raised, convex. =

Surface: .wlwnth d, radiate, tric, rugoss.

Margin: ncun. dul. erose, Al curled.

Density: opaquc translucens.
NUTRIENT BROTH age: 2 day Temp.25 °cC.

Surface growth: mone, ring, pellicle, flocculent, membranous.

Subsurface growth: =ome, turbid, granular.

Amount of growth: sauty. moderale, abundant.

Sediment: none, granular, Jocculenl, viscid, faky.

T3~
\ =2Qca )

GELATIN STAB A 48 hr Temp25 °C.

Liquefaction: none, crateriform, infundibuliform, mapiform, saccale, stratsform.

Rate: slow, moderale, rapid.
OTHER MEDIA Age: Temp. °C.
Potato slant: Black »nigment
Sovbean agar slant: 31e Came
Glucose nitrate slant: Clea) to white qnlny (moderate growth)
Tyrosine acar slant: Black water soluble nigment
Fat asor: 2¢cA8 1% hidabahis

Qo
ERMENATION Temp. 25 ACTION ON MILK Temp. 23 °C.
Indicator: Days

Medium ‘\Tutri%wﬁt AREE g Litmus 35 | 7

Carbohydrate: ] % _% E 2 > Reaction poe

I to: &) = 17} >

aicatont oD Acid curd
Acid i , - - =
cidin Q days = = + = Rennet curd 4+
Acid in days ‘ \ .
| | Peptonization +
i day = = et =
Sapin 3, Hevs ' = '— Reduction (before +
Gas in davs ‘ coagulation) |




R

5C
ACTION ON NITRATES INDOLE PRODUCTION
Mwmm:I%KNOB roth Temp. 25°C. Medium: Tryptonhan broth Age: 10 doy
Nitrite: .=1..d. J— d. L — d. Method:XovVac's Temp. 2%,
Gas (N): -3 ..... d. B eiesnsasned d. % ereserasnennal d. Indole: present, absent.

HYDROGEN SULFIDE PRODUCTION
Mwmm:ngg Agetate & Age: 10day RELATION TO FREE OXYGEN - Catalase: Negative

TS5 preseii g S DAL Temp. 28-C. Medium: Dextrose Ilutrient ocae.10 dovy
chsent _ g - o
TEMPERATURE RELATIONS Metroa: SH2ke tubes Temp. 253°C.

Growth in refrigerator ( 10"C.): present, absent. ( )
Growth at room temperature ( EOC.): present, adsent.
Growth at 37° C.: present, absend.

Growth at 50° C.: gresen!, absent. Anserobic growth: presens, abjent.

Aerobic growth: absent, present, betier than ancerobic growih, poorer
than anaerobic growth.

Pasteurization survival , 80°C 10 minutes: Positive
ADDITIONAL TESTS

Casein Hydrolysis: Positive
rat Hydrolysis: legative
Gelatin Hydrolysis: Positive
Starch Hydrolysis: Negrtive
Urea Hydrolysis: Negative

NH4 from Peptone: Positive

Metabolism: Fermenter - annerorenic (Glucose and Sucrose)
Nonoxidizer-nonfermenter (Lactose and Xvlose)

Acetyl methyl carbinol: Positive

NHy as sole Nitrogen source: DPositive

>

Scle Carbon sources: Citrate - Positive
Glucose - Positive
Sucrose - Pocsitive
Xvlose - ‘lositive

Methvlene blue reduction: 2Positive
Crystalline Dertrins: Not observed
Salt tolerances: 27 - Positive

7% - Positive
10% - Positive

W
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Cultural Characteristics of Bacterial Colonices

o ;
' Cultuie No. 194

\
. . . R o
| I. Surface Colonies 5“"\ Cady, Soy ey
e a., Macroscopic appearance.
i 1. Size, mm S rmm
a 2. Shepe: Qutline- round, oval, irregular, filamentous.
;‘ - - -
Eievation- effuse, flat, raised, convex, rugose,
B . ———
.—\
4 papillate, umbonate, pulvinate.
- ToDOZTaDhy~ smooth, rough, wrinkled, contoured,
— . striated.  Habit- compaci, spreading.
e 3. (Opitical provberties:
— ) -
(a) Colur: Color Harmony Manual No.J o g 3k quma_
L (D) Appearence by reflected light dull, opalescent.
. iridescent, glistening, {luorescent.
....' (c} Appearance by trunsmitied lighi- transparent,
{
: - \
o trfansiucent, upayue.
- - ) ) |
D. Microscopic eppearance (X100).
e
: 1. Murgin- entizre, granular, cleft, iobed, undulate,
) C
. cremate, ciose, ciliate, rhizoid.
-~ v 2. Internal iiructure- amor‘phouss dense, grenulaz ({ine,
soarge), Pilamentous, striated, interlaced.
~ . . . & .
¢. Comsisiency- mgist. slimy, soft, butyrocus, waxy, tough,
Ly adherent, briitile.
—
I1. Deep colonies
~— a Q:Zx‘:,, wa
b~ Shape
(&
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Studied by DY a...

'\;QBvBQllemulture N0.19A2 ............
Habitat. 5011

Descriptions (Underscore required terms.)

CELL MORPHOLOGY  Medinm: TrypDticase so

8.2 Memp. 28 «c.

Vegetative cells: Age: 2 hn.
Form and an t: stre i, dipl i, micrococes, sercinee, Zgds,
spirals, branched rods, £l
Motlity inbroth: 4+ FugemPer'itrichous Niqcos:w
Size:0 -5 € A QS gy Irregular forms:
gpos *mxo&} xps 9&1}“&«1 clevats, drumstick. Age:
Endospores:
Shape: spherical, ellipsoid, cylindrical.
Position: cextral to excentric, terminal, sublermsnal.
STAINING CHARACTERISTICS
Crnm: +— age: 24hrMendaXoneloff's
stains:
Specit (modified)
AGAR STROKE Ap: 24 N, Temp.25 °C.
Amount of growth: scaxty, modereie, abundean:.
Form: fiform. echs beaded, s , rhisosd. 6".0'“
Consistency: beL viscid, membramous, bnulc S'\Q\
Chromogenesis: ; Anerescent, iridescent, phologenic. N
AGAR COLONIES Age: 7 d"\v Temp.25 *C.
Porm: punciiform, cir _ﬂr Alamenious, rhisoid, irzeguler. “
EBlevation: effuse, fal, raised, comvesx.
Surface: gnooth, ed, rgdigls. ic, rugoss.
Margin: entize, undulate, erose, Al s, curled.
Deansity: opague, transiucent.
NUTRIENT BROTH Age: Temp. *C.
2 day 25
Surface growth: nowe, ring, pellicle, flocculent, membranous. (=
Subsurface growth: nose, furbid, graxular.
Amount of growth: m-l} moderals, abundant.
Sediment: none, gramular, floccxlent, viscid, &y F la_ﬁe\\f\
GELATIN STAB aee: 2 day Temp.25 °C.
Liquefaction: none, crateriform, infundibuliform, napiform, saccaie, straiiform.
Rate: slow, moderate, rapid.
OTHER MEDIA Age: Temp. *C.
Potato =lant: 3le Cinnarmon
Soybean agar slant: 2db Ivory ( abundant )
Fat agar: scant
oL . ACTION ON MILK Temp22  °C.
FERMENTATION Temp. 25 °C.
Indicator: Days
b
e
um:ﬂu:griiﬁt 58| 8 Litmus 8 | 3s
Carbohydrate: I'Ci/b C(:',)‘ E (% Reaction = 4,5'-
Indicatorpy CP ‘ g Acid cuard _ _
Aodis | deys = {, = |+ - Rennet curd = =
Jicld in 12 days + & e + — Peptonization - -
: —_ == | = ——
s | days —— ‘——— — — Reduction (before 3 ! =3
Gas in |} @ davs === = coagulation)
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ACTION ON NITRATES

Medium: 1% KNO= broth Temp. 28C

Nitrite: .70, d. § s d. PR d.

Gas (N): .= 0...d. PSR d PRP d.
HYDROGEN SULFIDE PRODUCTION

Medivml€ad acetate & Age: 10 day

H,S: present, cbyert. Thio iron Texp. 28’0.

TEMPERATURE RELATIONS
Growth in refrigerator ( (O °C.): present, absent. ("/'-
Growth at room temperature (2&'(: ): preicns, odsent,
Growth at 37° C.: present, absemd. -
Growth at 50° C.: gresens, absewd, . C -~

INDOLE PRODUCTION

”&mr‘TT3uOQhan broth agel0 dav

Method: XOV . c's Temp. 2%2.c.
Indole: present, chsend

RELATION TO FREE OXYGEN - (atclocse: Pocitive
Medium: Dextrose Nutrient oae: 10 day
Method: Bhake tubes Temp. 28ec.

Aerobic growth: absent, present, better than angerobic growth, poorer
than anaerobic growih.

Anasrobic growth: presend, gbizul,

Pasteurization survival, B800°C.

ADDITIONAL TESTS
Caseln Hydrolysis: Positive
Fat Hydrolysis: Positive
Gelatin Hydrolysis: rPosltive

Starch Hydrolysis:
Urea Hydrolysis:

Hega*ive
Ne gat ive

NH4 from Peptone: Positive
Fermen

Honoxiaative-non;e‘uentative
Acetyl methyl carbinol: Positive

Meteabolism:

NH; as sole Nltrogen source: Positive

Positlve
Positive
Tegative
Positive

Citrate--
Glucose -
Sucrose -
Xylose =

Sole Carbon sources:

Methylene blue reductlon: Positive

10 minutes:

Positive

ative - ancerogenic - Glucose and Sucrose

Lacktose and Xylose

Crystalline Dextrin

Salt tolerances: 2

Not observed

% = Positive
% - Positiwve
% = Positive

(€N

k/’ ‘ »‘,
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Colonie

b

Bacteria

0

Cultuie No. /942

I Surface Colonies &aﬁtwsa—soa oaaQ

d. MaCroSCODIC appearance.

1. Size, m1 Qvawn

2. Shape: Qutline~ round, oval, ir: ‘egulay, filamentous.

Elevation~ c¢ifuse, flat, raised, convex, rugose,

papillate, umbonate, pulvinate.

Topography- smooth, rough, wrinkled, contoured,

stridted. Habi%- cymbagt, spreading.

3. Optical properties:
(a) Coloz:  Color Harmony Manual No.hh (‘YY\Q_.%&)
© (b) Appesrance by refle zed light- dull, opalescent,

iridescent, glistening, fluorescent.
G e

(c) Appearance by transmitted light- transparent,
translucent, opadvue,

pearance {(X100)}.

1. Hargin- entire, granular, cleft, lobed, undulate,

cremate, erose, ciliate, rhizoid.

2. ZInterns! structure- amorphous, dense, granular (fine,
cozrse), filamentous, siriated, interlaced.

¢. Comsistency- meist, slimy, soft, butyrous, waxy, tough,

adherent, Drittile.

()

&




Descriptions (Usderscore reguired terms.) ‘

CELL MORPHOLOGY

Vegetative cells:
Form and ar dipls
commas, spirals, bruudud rods,

ﬂmm
Motﬂ;tymbmth 0— mgen:Peritrichous

fonn-
'I

Kd clevate, drumstick.
Bndo-pom 5

Shape: spherical, cllipsoid, cylindrical.
Position: central (0 excentric, lerminal, sublerminal.

Metiom: LTYyDtic2ce so

Age: 2

i, Micrococei, sercinee,

hn

rods,

:tl-

rods, :mudlu Age:

aganm.QB °C.

Niqrosiwv

STAINING CHARACTERISTICS
Gnm:  Age: 240D ,Mees: KOoDeloff's
Bgacial ateine: (modified)

AGAR STROKE

Ae: 24 hour
Amount of growth: mvu’ moderats, abundani.
Porm: fliform, echs 8eaded, spreading, rhisoid.

Tunp.2 5 C.

Consistency: m viscid, membronous, britile. 6""“
Chromogenesis: T,J[l j t e ; Anerescent, iridescens, photogemic. S‘.‘:"
AGAR COLONIES Ae: 5 day Temp 28 oC.
PForm: sform, circular, Al s, rhisoid, irregular.
Elevation: effuse, flal, raised, convex. D—
Surface: smooth, ed, rediate, iC, T4 Q0S8
Margin: enlive, undulate, erose, filamenious, curled.
D ity : opaq tr J
NUTRIENT BROTH A 2 2V Temp. 25°C.
Surface growth: nome, ring, pellicle, flocculent, membranous. i 2 lf‘n "] S
Subsurface growth: nome, turbid, granular. b
Amount of growth: xw-xy. moderate, abundant.
Sediment: none, graniiB7, flocculext, oucfd Aaky.
GELATIN STAB A 5 day Temp. 2 5°C.
Liquefaction: none, crateriform, infundibuliform, napiform, saccaie, stratsform.
Rate: slow, moderate, YEPIE—
OTHER MEDIA Age: Temp. *°C:
Pot=to slant: 3ng Yelloy masle
Sovbean arar slant: 3eca
Fot 2nspd 2ge Clear|to
= O e
FERMENTATION Temp. 2 5 °C. ACTION ON MILK Temp. 28 C.
= Indicator: Days
MediomNUutrient| g 3 8 H Litmus S |21
br g 8 2 - B
Cafbohyinis O tf % | 2| & | S > Reaction = | =
Indicator: n C o &) i = w b Acid 9 |
ad cid cur = =
Acidin o days =25 = + = Rennet curd = s
Acid in day
a s Peptonization - .*.
Gasin 2, days —_— = = l
L | Reduction (before
Gas in davs coagulation) ks +




ACTION ON NITRATES INDOLE PRODUCTION
™ Medium:l% KNO3 broth Temp. 20C. Meivm:T'yptovhan broth Age:10 d2.
;) Nitrite: o.......d. b e d. o - Method: Xovac's Temp. 28‘0,
’ Gas (N): coiviiinin d. IR . & ; -3 ..... é. Indole: present, shuztl
! HYDROGEN SULFIDE PRODUCTION
—~ Medium:ead Acetate & Age: 10 da . RELATION TOFREE OXYGEN - Catalase: Positive
) HS: presens, shsent, 2040 1PON ey, 28c, Medium:Dextrose Nutrient a ae:10 da.
i TEMPERATURE RELATIONS ) Method: Shake tubes Temp. 28-C.
L Growth in refrigerator ( " esent, cbsent. A . . .
Growth st room temperature (é% presend, cbuu ‘hab':cazx:;;é;:z‘; gresent, better than anacrobic growih, poorer
— Growth at 37° C.: present, absent. ’
i1 Growth at 50° C.: presens, absoml, ( ) Anscrobic growth: presend, absent.
L e
Pasteurization survival, 80°C. 10 minutes: Positive
= ADDITIONAL TESTS
(o . .
Casein Hydrolysis: Positive
Fat Hydrolysis: Positive
L Gelatin Hydrolysis: Positive
. Starch Hydrolysis: Negative
Urea Hydrolysis: Neg=otive
L NHy from Peptone: Positive

) Metabolism: Fermentative - anasrogenic - Glucose and Sucrose
J Nonoxidative-nonfermentaetive - Lactose and Xylose
o Acetyl methyl carbinol: Positlye
u-. NH, as sole Nitrogen source: Positive
T Scle Carbvon sources: Cltirate - Positive
- Glucoce - Positive
Sucrose - Zocitive

— X-lose - Posltive
= Methylene blue reduction: Positlive
. :
f Crystalline Dextrins: 1ot observent
—

Salt tolerances: 27 - Positive
M 7% ~ DPositive
L 10% - Positive
—a
Rl
—

3

(:»:T‘\
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e Culturai Cosucteristics of Bacteriail Colonses

i ‘ Culture No. (9l

e I. Surface Colories %Nﬁvhca.sa Saa ouao.»
— 'S doay
; ‘ a4, Macroscoepic appearance.

- 1. Size, mm  SBvvawn

- 2. Shape: gGutline- round, oval, arregular, filameatous.

Eievation- effuse, flat, raised, convex, rugose,
™

Depillate, umbonate, pulvinate.

-

C

Topogzaphy- smooth, rough, wrinkied, contoured,

i et
i)
73]
et
L]
Wio
f
o
)
(P
G
t
@
¢
(@]
Q
=]
J
n
€
et
-
]
o
283
(0]
%
2N
Mo
]
aQ

= Ca) Color: Colour Farmony Manual No.o€ = %M\boo
r? (b) Appearance by reflected Iicht  cull, opalescent.
-
iridescent, glistening, fluurescent.
‘ {cr Avpesrance by iransmittied lighi- trunsparent.
) transiucent, opayue.
? - b Microscopic cppearance (X100)
% fi L Margin~ entire, granular, cleft, iobidfiundulete,
1 J l
cremate, wrose, ciliate, rhizoid.
L 2. Internsl structure-~ amorphous. dense, sranulas {fine,

~ o v aw

— coarge), filamentous, siriated, interiaced.

-~ ¢. Consisvency- moist, slimy, soft, butyrous, waxy, tough,
b adhevent, brittie.
()
i1 Duep golonies
- | bR EUNE IS
| a. Sire, mn
§,&~ ‘ IR
b. Sihabe
—

Cr
9]
O
)
a
M

;
! - | ~, Ci
.J 21
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Name of organismBa2ci1lus. .subtilis Studied by. DX e.. W.aB....B01l] eRuiture No. L9 GR=2. .
SOUTCE.oo var. nger Habitat. 30X Date. 4=8=65.. ..
. Descriptions (Usnderscore reguired terms.) I
CELL MORPHOLOGY  Medium: Trypticase ng e.%am—a 28«
Vegetative cells: S.
!u-nud'.." “naﬂ i gl i, micrococel, sercimes, rods,
Motility in broth: meeia: Peritrichous " ‘
a0 il Nigeetn
lwnag -:- "’»’-2:“".’»«1 clessts, drumstich.  Age:
Eadospores:

tupe: sphaica, olpooid, cgindrisl.
MMM

STAINING CHARACTERISTICS
Gram: <4~ Age: 181'1!‘ .wxopeloff's
Spscial stains: (modified)

AGAR STROKE am: 18hr, Temp. 25c.

Anoutdm scenty, moderats, sbundast.
Porm: echinulate, 5323, sProading, rhiavid. O Rawa
Consistency: , 9iscid, membrenons, brittls. -
Chromaogenesis: ; Amerescent, iridesesnt, phologewic. THha

White becoming black in 10 days
Black water soluble pigment.

24 bt 8 kr

AGAR COLONIES aes: 24 hr, Temp 28 c.
Form: # if rhisoid, irreguler.
w dnc

ic, rugoss.
Hmm-WmﬂmMMM
. WeRITncent.

Density: opegue;

‘ NUTRIENT BROTH Age: 2 day- Temp25 °C.

Sarface growth: some, ring, peldicie, focculeni, membrenoss. iSlands
Subsurface growth: noue, farbid. prenuler.

Amount of growth: scanty, moderats, abundent.

Sediment: none, grenuler, focculent, viscid, flaky.

Frager/«
L4
GELATIN STAB Ae: 2 day Temp25 °C.
Liquefaction: nome, crateriform, infundibuliform, napiform, uculc stratiform.
Rate: slow, moderate, rapid.
OTHER MEDIA Age: Temp. *C.
Potato slant: 3ie Capmel
Soybean agar slant: 311 Begver abundant
Glucose nitrate slant: scant
Tyrosine agar slant: Blgack pigment
Fat agar: Jnl Dark Brown
PERMENTATION Temp. 25 ACTION ON MILK Temp. 28 °C.
Indicator: Days
MediumN)bltr‘i ent| g 3|8 g Litmus 4 | 1
Carbohydrae: OF % 6‘5 i 5| = Reaction -
Indicator: BCP - * FerTp—
. e 2 e * = & = Rennet curd
Acid in days % L.
- | Peptonization +
Gaiin 3 dave b = Reduction (before '+
Gas in davs | ! ! coagulation)
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ACTION ON NITRATES INDOLE PRODUCTION
Mﬁ@ml%ZRC3 broth Temp. 2EC. Medivm: Tryptophan broth Age:10 day
Nitrite: ;Bd T d. HE— d. Method: XOVAC x'S Temp. 28&
Gas (N): ... 2...d. § e d. 5 eecrrs a Indole: present, ghsent,
HYDROGEN §"""PIDE PRODUCTION
Mediim:LEo acetate& Agze: LO da. RELATION TO FREE OXYGEN ~ Catalase: DPositive
HS: present, 2ozt T010 Aron  temp. 28c Muiivm:Dextrose Nutrient a aw:10 day
TEMPERATURE REUTSNS Method: Shake tubes Temp. 28C.
Growth in refrigerator ( °C): present, absent. . wthe pre b ; bi ”
Growth at room temperature ( 8 *C.): Lrgicni, absemd, Ae:;ff::;,:;;?;m — pae
Growth at 37° C.: present, cbsend. :
Growth at 50° C.: prescni, adsend. Axnserobic growth: presens, cbient.
Pasteurization survival, 80°C. 10 minutes: Positilve
ADDITIONAL TESTS
Casein Hydrolysis: Positive
Fat Eydrolysis: Negative
Gelatin Hydrolysis: DPositlve
Starch Hydrolysist  Positlve
Urea Hydrolysis: Negative
NH4 from Peptone: Positive
Metavolism: Fermenter (anaerogenic) Glucose and Sucrose \
Nongxidizer-nonfermenter Lactose and Xylose |

Acetyl methyl carbinol: Positive

N4 as sole Nitrogen source: Positive

Sole Carbon sources: Cltrate - Positive

4

Glucose - 2ositive
Sucrose - Positive
Xylose - Positive

Methylene blue reduction: Positive

Crystalline Dexitrins: Not observed

Selt tolerances:

29 - Positive
7% - Positive
10% - Positive




Cultural Characteristics of Bacterial Colonies

Culture No. |96 9 -

I. Surface Colionigs Qoa Ou%nha

24 oo

2. Shzpes Gutline- round, oval, irregular, filamenious.

Elcvation- effuse, flat, raised, convex, rugose,
papillate, umbonate, pulvinate.

Topogzaphy- smooth, rough, wrinkled, contoured,

siviated., Habit- coumpact, spreading.

- -, o - . ':_:*
3. wtical PIoneriies:s
% -
(&/ C.)l\)4. b4

Coivis Color Harmony Manual N““BJ%S 8k;,33c>~v

~
o
Nt
N

M

ippeerance by reflected light- dull, opalescent,

iridescent, giistenipng, fluorescent,

{c) Appearance by transmitied light- transparent,

i Mazgine entire, granulaxr, clefy¥, lobed, undulate,

2. Znternal structure- eworphousy demse, granular ({ine,

¢, Consistency- moist, slim soft, buryrous, waxy, tough,

~
fel

adlhierent, brittle.

%J




Name of organism3a&.cillus. subtilis ... . Studied by DX*e.. 1/ e 2o B0l 1l ©1Cuiture No. JOHL .
SOUICE ...ttt reen Habitat. 00X 1 Date 4—,—\-63

Descriptions (Underscore requsred terms.) ‘

CELL MORPHOLOGY ~ Medum: TYypticas soy 2gor Tems28 -c

Vegetative cells:
FPorm and arr dspl ; umm“s:ﬂgaf".ér.s *
commas, spirals, branched rods ﬂm
Motility in broth: _4~ Peritri :
ity in brog; b, PasstaPor trichous Niqrosiy
95.'§-o-151l-3 S ;
none, rods, sp ptical, clavate, dr 3 Age:
Endospores:

Shape: spherical, ellipsoid, cylindrical.
Position: ceniral to excentric, terminal, sublerminal.

STAINING CHARACTERISTICS
Cram: 4 == age: 24Nr .ManeaKODEloT 'S

Special stains:
(modified)

AGAR STROKE Age: 24hr. . Tmp.g;; C.
Amount of growth: scanty, moderals, abundant. -
Form: filiform, echinulate d, spreading. rhisoid.

Consistency: w__ vuaﬁcﬂbrms britle. GMM
; Anerescent, sridescent, photogenic.
‘white ¥a

AGAR COLONIES A 7 42 ys 'reme °C
Form: iform, cir. L Al tous, rhisoid, srregular.

Elevation: effuse, fgi.¥gised, convezd € aniVan
Surface: spooth, comtoured, radiate, concentric, rugoss.
Margin: entire, undul erose, £l s, curled.
Density: opague, translucent.
NUTRIENT BROTH Age: 1 2 Je vs vag 5 oC

Surface growth: wowe, ring, pellscle, flocculeni, membranons.
Subsurface growth: nome, igrbid, granular.

Amount of growth: scanly, moderate, abundant.

Sediment: wome, granular, focculent, piscid, Aaky.

GELATIN STAB Agee: 6 davse Temp. DEPC.

Liquefaction: none, crateriform, infundibuliform, napiform, saccale, straisform.
Rate: slow, moderate, rapid.

OTHER MEDIA Age: Temp. °C.
Potzte slant: 3ne Tovaz
Sovtcon acer slant: 2ca Lt. Iyory
Fat ager: 2ea Lt. wheat
—— Temp. 25 °C. ACTION ON MILK Temp. 28  °C.
3 Indicator: Days
AT s
Medmmuutr% int AEEENE: Litms [ 4| S|7
Ca.rbohydrAQe © 1 65 8 g 3" Reaction -_— - —
- w
Indicator: ook g — - -
i W B + ¥ i + — Rennet curd - >
Acid in days % =
‘ Peptonization = = -+
Gasin <2 days e | == - - -
— | Reduction (before | — +
Gas in davs coagulation) | +




ACTION ON NITRATES
*3 Medmml,a&..‘OB broth Texp28 °C broth AzelO day
o, 2 fy\xtm.c =24 R—— d. P d. Temp.28'c.
| </ Gas (N): ".7 .d. 5 euemwonsonsisl d. 8 seawagsosisae] d. Indole: present, ghiend.
{d HYDROGEN SULFIDE PRODUCTION
= Meudimie2d acetate & Age: 10 G2y RELATION TOFREEOXYGEN - Catalase: Negetive
N H.S: present, chzent.  TREOT1TON oy, 286¢, \,;m,mthrose Nutrilent a wg: 10 day
L TEMPERATURE RELA&‘IOONS Metoa; SRELE tubes Temp. 28-c.
Growth in refrigerator °C.): present, cdsent, " v .
Growth at room temperature ( 209 s present, absent, Ae‘.}oab’;cag::a‘;.calimt}; gresend; Seter Samunactabic Eromh; pootet
~— Growth at 37° C.: present, absent. - £ )
i Growth at 50° C.: present, absent. Axnacrobic growth: presens, absent.
i s =
Pasteurization survival, 80°C. 10 minutes: DPositive
n ADDITIONAL TESTS
“-‘ Iy vy
Casein Hydrolysis: Positive
o Fat Hydrolysis: Positive
Gelatin Hydrolysis: Positive
bt Starch Hydrolysis: Positive
N Urea Hydrolysis: Negative
L NH4 from Peptone: Positiv
& Metabolism: Fe enter - anaerogenlic - Glucose and Sucros
&3 0’10 xldizer- nonfermenter Lzctose and Xylose
Acetyl methyl carbinol: Positive
‘w‘ NH, as sole Nitrogen source: Positive
& Sole Carbon sources: Citrate - Positive
b Glucose - Negative
Sucrose - Positive
P Xylose - Negotive
- Methylene bvlue reduction: Positive
' Crystalline Dextrins: ot observed
-
Salt tolerances: 2% - Positive
7% - Positive
£ 10% - Positive
o
g
e
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1 Cultural Churucteristics of
I. Surface Coionies
s d, Macroscopic appearance.
N :
| 1, Size, mm Qv~vn
| 2ECT
i
» 2. Shure: Qutline- round, oval, irregular, filumentous.
3 e
i Eilevation i e, flat, rauised, converw, fuzaese,
=
L T TVEY - e, P Twa - -
Papilieve, umbonate, puivinate
Jopogiephy- smeoih, zough, wrinkled, contoured,
[ . strxeted. Hubit- cowdpact, spreading.
f 3. Opticel proderiies:
N N
(aj) Coloxr: Colur Farmony Manual hu EMNquV J A\
o .%
{b) Avvpearance by reflected lipght Juil, opalescent,
iridescent, glistening, fluorescent,
o~ g O ¥
3 A % ~ TS D < = P o s
ey DYy rrensmitied iifWhi- Tyonsparent.
p transiveent, obayue
’h' B PP ~ iy o ey
G MroesocLopic copearance a4 100)
Lol y. i wcin
& - ‘L,«\W'u" e it
&3 bt N
- GRS RS LG sSe.,
~ " anierae’ styuciuzo- amorphous, Gensc, gGremuler {(Fine,
o
L
(3NN =

L
— L
- ') b G2
-t d—
(S e e
(5 DA A
e e an
N~
i
TN
L (4
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Name of organism. B&C¢11lus subtilis ... Studied by PXe.. W « B Boll eMulture No. 19H2 ..
SOUTCE.....oooooooooeeeee. var. ..... llj;g_e_;"_ ............................. Habitat. SOXL Date. oo

Descriptions (Underscore required terms.) |
CELL MORPHOLOGY  Metim:TT'YDtilcase S0y agorrem?8 «c.

Vegetative cells: Age: 2 fll" .
Form and ar i, diplococci, micrococci, sercimae,_rods,
spirals, branched rods, Al ) .
Moy i browh: meenBeritrichous Wiqroviw

8ize:0:15 X 2.65 Irmnhriorm € \eavaanty
muu&.ﬁ. Bevid oo o

Shlpe :’iml ellipsoid, cylindrical.
Position: central o exceniric, terminal, sublerminal.

STAINING CHARACTERISTICS
Gram: + == Age: 18  Munet: KoDElOfT'S

il st (modified)
AGAR STROKE 7F ae: 18 ha. Temp25 *C.
Amount of growth: suul , moderete, sbunde:
Form: ;:jwn hs: ’mz? ds .r‘haud 6““:\
Consistency: butyrous, gisci, anous, brittle. Xo:
thl Wﬂ“ ; Anerescant, iridescent, photogenic. )

Brown in 10 duvs (water
solble pigment)

AGAR COLONIES /5 Age: 5 @A Temp.  °C.
Form: punctiform, cir . Slamenious, rkisoid, irregular.
Elevation: effuse, fat, raised, conves.

Surface: smooth, conloured, radiate, concentric, rugoss.
Margin: enisre, undulste, erose, Alamenions, curled.
Density: opegue, iranslucent.

NUTRIENT BROTH Age: 2 days Temp. 25°C.

Surface growth: nome, ring, pellicle, foccul mbr
Subsurface growth: none, iurbid, grenuler.

Amount of growth: scanly, moderals, abundant.
Sediment: none, granidar, Aocculent, viscid, faky.

GELATIN STAB a2 days Temp. 25°C.

Liquefaction: none, crateriform, infundidbuliform, napiform, saccele, siratifarm.
Rate: slow, moderate, rapid.

OTHER MEDIA Age: Temp. °C.
Potato slant: 3ie Camel
Soybean agar slant: 31lg Adol®e Brown
Glucose nitrate slant: Whife Abundant growth
Tyrocsine agar slant: Not |blackened - slightlv d=rikened.
Fat agar: Apnl  Derk Brown

PERMENTATION Temp. 25  °C. ACTION ON MILK Temp.28 °C.

Indicator: Days

Litmus 3|4

Medium: N%tr%ﬁn ‘d

Carbohydrate: ] % Reaction =

Lactose
Sucrose
Aylose

|
+
|

o
8
]
O
Ind,\camrB Cp Acid curd
3+

Acidin 3 days Rennet curd

Peptonization 4

Acid in days 1
Gasin = days l

Reduction (before 4 !
coagulation)

|

Gas in davs
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ACTION ON NITRATES
b Medium 1 5EV03 broth
: Nitrite: ... %~ 3d. P e d.
Gas (N): ....=0d. e 4.
S HYDROGEN SULFIDE PRODUCTION
Al -~ - -
MwmmLegQ nC?uRte &
ini ron
H,S: present, shsezl
: TEMPERATURE RELATIONS
g Growth in refrigerator (.LO C.): present,
Growth at room temperature
~ Growth at 37° C.: present, absent.
t Growth at 50° C.: present, absend.
3®
Pasteurization surv
-
Py ADDITIONAL TESTS
-
Casein Hydrolysis:
- Fat Hydrolysis:
L Gelatin Hydrolysis:
Starch Hydrolysis:
~ Urea Hydrolysils:
— NH4 from Pentone:
M Metavolism: Fermen
b Nonox1l

'C )i present, 1, absent,

INDOLE PRODUCTION

Temp. 273C \A@un-rfuuo'*"ﬂ brotn Age: 10 days
N d. Method: KOVAC Temp. 2ErC.
: . Indole: present, absent,

Age: 10 dav
25¢,

(+=)

RELATION TO PREE OXYGEN- Catzlase: 2Posit
Medium: Dextrose MNutrient cag.10d=.
Method: Si tutes Temp. 280

tive-
Texp. egative
uu:u.e [

cbsent. Aerobic growth: gbsent, present, better than anaerobic growth, poerer

ihan anacrobic growth.

Apaerobic growth: present, absent.

sval, 80°C.10 minutes: DPosltlive

'JOS.: tive
Negative
Positive
Positive
Negative

Positive

ter - anzerosenic (Glucose and Sucrose)
dizer-nonfermenter (Lacboqe & leose)

NH, as sole Nitrogen source: Positive
Sole Carbon sources: itrote - Positive

— Glucose - Posgltive

Sucrose - Pogitive

™ Xylose - ZPositlve

~ o) TS
Methylene blue reductlon: rositive
Crystelline Dextrins: Mot observed

Nt
Salt tolerances: 2% - Positive

_ 79 - 2ositive

— 10% - 2ositive

™

5

v

A

—— :—-4~
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tics of Racterial Colonies

Culture No. )M 2
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Surface Colonies %"‘aﬁ‘ﬁwa ‘bma ua&e.

d.

S cixxﬁs

Macroscopic appearance.

1. 3ize, mm L vw».v.

2. Shape: Qutline- round, oval, irregular, filsmentous.
71 t3on- of . aig 5
Elevation- effuse, flat, gaised, convex, rugose,

papiiiate, umbonate., pulvinate.

Topography- siooth, zough, wrinkled, contoured,
striated. ¥ouite coupact, spreading.
3. Owriggi Droperiiess
{a} Color: Color Harmomy Manual Non38c e . \Omy._‘&
{b) Appearance by reflected iight- dull, oﬁalescent

fluorescent.

{(c) Appearance by trunzmitted light- trunspareat,

1. Margine- entire, granular, cleft, lobed, undulate,

e, erose, ciliate, rhizoid.

Consistency- wmoist, slimy, soft, butyrous, waxy, tough,
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Name of organism. Bac11lus. polymyxa.......... Studied byDIe . W.eB.o..BollercCulture No QT
SourceWhite. Mountaln . Habitat SOOI 1> 20 S
Descriptions (Usderscore required terms.) |

CELL MORPHOLOGY  Medium: Trypticase SSX a&A remp. 28 °c.

Form -and d: '-mma-ana
spirals, b "rodl

i Fanse Pori bz i ohous Niqresin
ZQ" Irregular forms:

EoERTER M S

w:m' , ellipsoid, cylindrical.
Position: central (0 excentric, terminal, sublerminal.

STAINING CHARACTERISTICS

Cnm: ¥ =  Age: 24NT MemeaKopeloff

Spncilwialan: (modified)
AGAR STROKE An: 24hrs, Temp. 28 oc.
Amount of growth: scexty, modereis, sbunden!. v A
mwiate. Suidel;; Hvent . S\
Chromogenesis Ivory Suerescens, iridescens, phologenic
AGAR COLONIES ae: 48 hours Temp. 28¢c.
Porm: punctiform, circuler, il rhisoid, irveguler.

huhmdmﬂanudm
mmmammrw

NUTRIENT BROTH Ae: 24hre. Temp.28 <c.

F[a,e /e
GELATIN STAB Ae: 5 days Temp25 c.
Liquefaction: nome, crateriform, infundiduliform, napiform, seccale, siratiform.
hh:_d_o-_:-odcuk,u’n‘d.
OTHER MEDIA ae: 10 days Tep 28 oc.
Potato slant: 2db 1Ivo
Soybean agar slant: 3ec Bisqgpe (abundant)
Glucose nitrate slant: Whitp (abundant)
Fat agar: Whit
Tyrosine agar slant: No pfigment
FERMENTATION Temp. 28 C. ACTION ON MILK Temp. 28 °c.
Indicator: Days
Medium: Nutr%ent 5| g % _g Litmus 3 0
Casbobydgie:, il 2| i rd6as-%" e
Acid curd + ( = m) +
Acid in ) days + 9 +* Rennet card m
Acid in days Peptonization >
Gasin 2 days + |- + |« :
Gas in davs Redmﬁ%m + ’
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ACTION ON NITRATES INDOLE PRODUCTION

Medium: LZXNO3 broth Tewp.28 °C. Mulivm: Tryptophan Aze:10 days
Nitrite: ...=.2.d. - R RN ) Method: KOVaC 's Temp3o °C.
Gas (N): "3d b severeend d. 8 iomissssisised d. Indole: present, gbsent,

HYDROGEN SULFIDE PRODUCTION

“&wnLifgoﬁietate & Age: 10 Aays RELATION TO FREE OXYGEN = Catalase: Positive

HSE present, higal, L 00 Temp30 °C. Medium: Dextrose Nutrient Aae:10 days
TEMPERATURE RELATIONS Method: Shake Tubes Temp. JGC.
Growth in refrigerator ( 170rC): present, absent,

Acrobic growth: absent, present, better than anaerobic growih, poorer
than anaerobic growth.

Growth at room temperature

Growth at 37° C.:_present, absext.

Growth at,:‘i C.: presem:, chsend.
-

°C.): ;ve.m:l absent,

Axnacrobic growth: presens, absens,

Pasteurization survival, 80°C. 10 minutes: DPositive
ADDITIONAL TESTS

Caseiﬁ Hydrolysis: Positive

et Eydrolysis: Negative

Gelatin Hydrolysis: Positive

Starch Hydrolysis: Positive

Urea Hydrolysis: Negative

NH,; from Peptone: Negative

Metabolism:

Fermenter -

NH,; as sole Kitrogen source: Positive

Sole Carbon sources: Citrate - Positiws
Glucose - Zositive
Sucrose - Zosltlve
Xylose -~ Jositive

iethylene blue reduction: Positive

Crystalline Dextrins: Kot observed
- Posgitive
- Negative
Negative

Salt tolerances: 2

L

10

O
<

R EEREN
i

o-

Reduces Brom Thymol 3Sliue.
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Culturzl Characteristics of Bacterial Colonies

"y

ace Colonz

D

g
s CRyplicass Soy Qg

2. Macroscopic appearance.

ation- effuse, flat, raised, convex, ruzose
9 s v 1} o ’

papillate, umbonate, pulvinate,

vpography~ smooth, rough, wrinkled, contoured,

striated. Hablit~ compact, spreading
\__

e

3. Optical properties

[+
N
‘O
o
e
<
9
h
Q
2}
&
"
=
o
<}
o’
=
[\
o}
c
o3
et
2
o
F
TS
E
P
o
</

licght- duil, opalescent,

i

fiuorescent.

trunsmitted light-~ transparent,

granular, cieft, lobed, undulate,
ik
cremaie, erose, ciliate, rhizoid.

2. Zinternpal stiucture- amorphous, dense, granular (Fine,

- -

ed, interlaced,
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t, butyrous, waxy, tough,
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Name of organism B2¢111us polymyxa *

Studied by.. DI «.. W .. B....Bo11 6Cuiture No.L18D ...

Descriptions (Underscore requsred terms.)

CELL MORPHOLOGY ~ MeaimII'yDticase SSX agarrap28 -c.
Vegetative cells: age:24Hrs |
Form and ar : stre i, dipl : : 5, insc, rods,
commas, spirals, branched rods, ﬂc-c-§ 1t i h —
Motility in broth: ¥~ Flagela: £ ric $ .
Si:e: "'m‘ bOp Irregular forms: ous N.ﬁvos'“

5o B2, 2 0O Misicat. desess, rvmstich.  Agn:
Endospores:

Shape: spherical, dli}sdd.m.

Position; cemiral to excentric, icrminal, sublerminal.

STAINING CHARACTERISTICS
Gram: 4 — = Age: 18N Munet: Kopeloff's

Spocial staina: {modified)
AGAR STROKE a:18 hr.
Amount ofzrowthf scanty, modersie, abundeni.

& ? g2

Form: m. beaded, spv rhisoid.
Consistency: dus. 2 m-t-&nm. brittle.
Chromogenesis: ;‘f e ; Anerescent, iridescent, photagenic.

AGAR COLONIES

Form: puncts , circulear, flomenious, rhiagid, irveguler.
RBlevation: effuse, fat, raised, convez.
Surface: smootk, d, rediate, ic, rugoss.
Margin: enisre, undulate, erose, i curled.
Density: opague, transl
NUTRIENT BROTH A8 day

Surface growth: nome, ring, pellicle, flocculent, membranous.
Subsurface growth: some, turbid, granuier.

Amount of growth: scanty, moderate, abundant.

Sediment: nome, gr , focculent, viscid, Aaky.

(negative), and salt tolerances

F Lageila
GELATIN STAB adO day Temp. 25 °C.

Liquefaction: nowe, craieriform, infundibuliform, napiform, saccsle, stratsform.
Rate: siow, ale, rapid.

OTHER MEDIA Age: Temp. C.

Potato slant: 2db Ivo

Soybean agar slant: whi abundant

Glucose nitrate slant: scant

Tyrosine agar slant: Black oigment

Fat agar: 2ec  Biscult

—— Temp. 25°C. | ACTION ON MILK Temp. 28 °C.
Indicator: Days
Medum:Nutrient| g g8 g’ Litmus 5 3%
Carbohydrater O % {% ARAE Reaction + R
ladisin Rop ad Acid curd + |(Leseaathy
Acidin  days + = + - T = \ 7
Acid in . Peptonization b
Gas in P days + - Reduction (before +
Gas in davs | coagulation)
4+ zacd
# Varies from typical B. polymyxa in casein and gelatin hydrolysis

(2% negative).
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ACTION ON NITRATES INDOLE PRODUCTION
P Mwmm:l%KNO3 broth Temp. 28C Metivm: Tryptophan broth  ae: 10 day
L_, Nitrite: ... d. HETT . U R . § Method: KOVac's Tunp.28'c.
‘ Gas (N):.=..2d P— d. TR d. Indole: presemt _ghsers.
i1 HYDROGEN SULFIDE PRODUCTION
~ Medium: Lead acetate &  a.:10 da. RELATION TOFREEOXYGEN — Catalase: Positive
- HS: present gheerz. 1010 dron  Temp 28, MeciumDextrose Nutrilent a.ae:l0 day
.Shal .
,, TEMPERATURE RELATIONS Memod:Sake tubes Temp. 28-c.
o <% 5 2 e ° .
Growth in refrigerator ( C.): p:e.m;t, abrene: Aerobic growth: absens, present, better than anserobic growth, poorer
Growt.?x at room tempcraturﬁ: ( 'C.): presend, adsemt. than anaerobic growth.
—— Growth at $7° C.: present, cbsent,
i Growth at 50° C.: present, absent. Anaerobic growth: presens, absent.
ey
Pasteurization survival, 80°C. 10 minutes: Positive
; ADDITIONAL TESTS
st
Casein Hydrolysis: Tegative
- Fat Hydrolvsis: Negative
2| Gelatin Hydrolysis: Negzative
e Starch Hydrolysis: Negative
Urea Hydrolysis: Negative
o NH4 from Peptone: Tegative
3 Metabolism: Fermentatlive, aerogenic
Acetyl methyl carbinol: Positive
. NH, as sole Nitrogen source: Positive
—
Sole Carbon sources: Citrate - Negative
i Glucose - Positive
i Sucrose - Positive
Xylose - Positive
Methylene blue reduction: Positive
s
- Crystalline Dextrins: Not observed
- Salt tolerances: 2% - Negative
7% - Negative
i 10% - Negative
~ Reduces Brom Cresol Purple and 3rom Thymol 3lue.
o
S
e
Nt
N
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Cultural Cnaructeristics of Bacterisl Colonies

&}

-

I. Surface Colion

e
(@]

" E}b§?¥uulﬁi 51?3 ojgghn)

: 2 1
L a., Macroscopic appearance.
e 1. Size, mm \vawa,

2., ...ap&: Cutline- round, oval, irvegular, filamentous.

i Zlevetion- offuse, flat, raised, convex, rugose,
{1 vapillete, umbonate., pulvinate.
[
P Topograbhy- smooth, rough, wrinkled, contoured,
- . striated. Habit- compact, spreadiung.
SeaL e BUnHac)
B 3. Onrical properties:
- . \ -
(a) Color: Color Harmony Manual NDJ\:QSSE C:GQﬁaﬁﬁ\
£ (b) Appeaxance by reflected lighi duil, opalescent.
* —
) irvidescent, glistening, fluorescent,
‘ {¢) Appeszance by trensmitied light- transpareat,
ow -
G.
: i, Margine entire, granular, cleft, lobed, undulate,
—
. cremate, erose, ciliate, rhizoid.
ol 2. ZInternal structure- amorphous: dense, granuiar {(fine,
coarse), filamentous, siriated, interlaced
=t " -~ = 4 < . b < % - @ — s 2
c. Consistency- ist, slimy., soit, Duiyrous, waxy, tough,
‘ adherent, bdrittle.
s
il. Deep coionies
— < \;i?\f, Bl
b. Saape
- =
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Descriptions (Underscore requsred terms.)

|

CELL MORPHOLOGY

Meaum: TPypticase sz a2 Memp. 28 c.
Vegetative cells: Age: 2 hr ol
Form and ar : stre i, dipl i, micrococci, sercinse, rods,
s memPeritrichous
Motility in broth: ferliricnous s
Si:ﬂ g':s *:;" Irregular forms: “ -&(’S‘-'\
832208 BN RS okical. devass, drumstich.  Ags:
Endospores:
Shape: spherical, ellipsoid, cylindrical.
Position: cemtral (0 excentric, terminal, sublerminal.
STAINING CHARACTERISTICS
Gram: + == Age: 18N cManot: Kopeloff 's . L ¢+
st s (modified) 74 1 -
/I N\ 7 b -
R \!\{\ o
AGAR STROKE Ae: 18 hr. Temp.25 <C. ) 3\!’/ 7 v LA e"\" ;
Amount of growth: scanty, modereie, abundani. ;‘ :\.\‘ e
Pormunﬂ;Ln:;o echinullT, beaded, spreading, rhisoid. i‘(w.m ‘\ > rk ,:ﬁ - im -
Consistency: butyrous, viscid, membranous, brittle. S*““.\ RIS \ ; " ' ‘\ kq‘ﬁ -
Chromogenesis: hit ; Suerescent, iridescens, photogemic. g - ;’ -~ s & d
white - - »~ e
; ’. w B ‘: } <.
24 hy “8 by
AGAR COLONIES Ae: 2 day Temp. 28 oc.
Porm: punctiform, circular, Al rhisoid, srregular.
Elevation: effuse, fal, rassed, convex.
Surface: smoothk, ed, rediate, iC, THEOSS.
Margin: ul_'.sn. undulate, evose, flamenious, curled.
Density: opeque, ironsl
NUTRIENT BROTH ae: 8 day Temp. 25c.
Surface growth: mome, ring, pellicle, flocculent, membranoxs.
Subsurface zrowt? nome, turbid, gronular.
Amount of growth: scanly, moderate, ebundani.
Sediment: none, granular, flocculent, viscid, Aaky.
GELATIN STAB ae: 2 day Temp 25 *C.
Liquefaction: none, crateriform, infundibuliform, napiform, ::uauc. stratiform.
Rate: slow, modérale, rapid.
OTHER MEDIA Age: Temp. °C.
Potato slant: 3ba Pear
Soybean agar slant: Whit
Glucose nitrate slant: scant
Tyrosine ager slant: No ofigment
Fat agar: 2gc  Covert Tan
N ——— Temp. 25 °C. ACTION ON MILK Temp. 28 °C.
) Indicator: Days
Mesiom: Nutrient 3 | 3 | 3 | 8 Litms |2 [ 13
Carbohydrate: rg 0% 3 :‘3 § = Reaction +
Indicator: BCP &} - Z >4 Aol e + ( < )
- < \Ing .
Acidin QQ days <+ ! + +* &+ T y Lt—ﬁlr
Acid in days | .
- 1 Peptonization
Gasin  days =1 - ‘ - i Reduction (before
Gas in davs | coagulation) +
# gmall variant.




ACTION ON NITRATES INDOLE PRODUCTION
Medium: 1% KN03 roth Temp. 28°C. roth age: 10 day
Nitrite: .= 3d. § e é. PO d. Temp. 283°C.
Gas (N): =34 S e niihesd d. o RU— d. Indole: present, alsgnt.

HYDROGEN SULFIDE PRODUCTION .
Medium: Le2d acetate & ,,..10 day RELATION TOPREE OXYGEN — Catalase: Posltive

HS: present, ahegnt. TR0 1XON ey, 28, MediumDextrose Nutrient a .a¢:10 day
FEMPERATURE RELATIONS Method: SNake tubes Temp. 28°C.
Growth in relngerator ( °C.): present, absens.

Aerobic growth: abseni, present, beller than ancerobic growth, poorer

3 P
Growth at room temperature ( C.): preseni, absens. ikan Gnaerobic growih,

Growth at 37° C.: present, cbsent.
Growth at 50° C.: preseni, absend. Asnserobic growth: presens, abiend,

Pasteurization survival, 80°C. 10 minutes: Positive
ADDITIONAL TESTS

Cacsein Hydrolysis: Positlive

Fat Hydrolysils: Positive

Gelatin Hydrolysis :Positive

Starch Hydrolysis: Positive

Urea Hydrolysis: Negative

NH, from Peptone: Negatlve
Metabolism: Fermenter -~ anaerogenic
Acetyl methyl carbinol: Negative

NH; as sole Nitrogen source: Positive

Sole Carvon sources: Citrate - Positive
Glucose - Negatilve
Sucrose - Zositlive
Xvlose - Positive

Methylene blue reduction: Negative
Crystalline Dextrins: Qbserved
Salt tolerances: 2% - Positive

7% - Negative
10% = Negative




>

o ; 4. Macroscopic appearance.

e 1. Size, ma lwa.v,

B 2., Shupe: Cutline- round, oval, irregular, filamentous.
— . - ~ - %

Eilevaticn- effuse, {lat, raised, convex, rugose,
' papiilate, umbonate, pulvinate.
-

Tonozraday- smeoth, rough, wrinkled, countoured,

iy~ Smeota
e striated. Hsbit- cempact, spreading:
O 3. Opniical vropesrties:
l‘-j 4 kay % 4 ,
(a) Coloze Colior Hermony Manual No.\'s cao (G_QM

; (b) Apnearunce by reilected light dull, opalescent,
L =s S

1;;_’ (¢} .poesrance by transmitted 1light- tramsparent,

{ e
| arance (X100)

s |

granular, cleft, lobed, undulate,

e

) ciliate, rhizoid.
| ) 2. Internul stiructure- aworphouss, dense, granular ({ine,
— e o e ) i T e ey e el on & R N S

onrog, . filamentous, striated, interlaced.
| = N W T - . s .5 = A B R g E 2
% ¢. Consistency- moist, slimy, sort, buiyrous, waxy, tough,
, adnerent, brittle.
| Onat
1i. Deen oo onies

f i s, Size, mm
f e . Shape

= ¢. Coloz

R

e

I. Suzfzce Colounies gx@{m&; Soy vc‘%c‘e

/’/"
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SOUTCE ... Habitat. S011 . .. 5 50 S
Descriptions (Underscore required terms.) |
CELL MORPHOLOGY  Medium: Trypticase BOX Temp. 28 <c.
Vegetative cells: r .
Form nnd i, dipl X
o ied repces Jods,
Ko 7 + mgem:Peritrichous . .
-l‘g Inecuhr forms: Nlﬁfos "N\
l, clavats, dr ick Age:
Shnpe :’Mnul ellspsoid, cylindrical.
Position: cemtral (o exceniric, terminal, sublermsnsl.
STAINING CHARACTERISTICS
Grum: = = g | Bheuaa: KoDElOff
(modified)
AGAR STROKE am: 18 hrs. Temp.25 oC. \ ‘ '5
:.mount of growth: my -ndanu. abundsns.
'orm: ﬂ-]wm. hs: preads hnll (m
ﬁb j_'t.e ; Anarescent, iridescent, pholagemic. s*.w_“ e /7 ‘
- Ry
A\ NB W
AGAR COLONIES Age: Temp. .
Porm: punctiform, circular, Al rhisoid, irveg
EBlevation: ¢ffuse, fal, raised, convex.
Surface: smooth, d, rediate, i€, THQOSS.
Margin: entive, undulate, erose, Al s, curled.
Density: opaguc, translucent.
NUTRIENT BROTH ae: 8 days Temp. 25rC.
Surface growth: mome, ring, pellicle, flocculen!, membranous.
Subsurface growth: nowe, turbid, granslar.
Amount of growth: u::t;. modevate, abundant.
Sedi : mome, granuisr, flocoulent, viscid, faky.
GELATIN STAB Age: Temp. °C.
Liquefaction: none, crateriform, infundibuliform, napiform, saccate, straisform.
Rate: slow, moderate, rapid.
OTHER MEDIA Age: Temp. *C.
Potato slzant: 31z Nude| tan
Soybean azar slant: Grevtwhite (scent)
Glucose nitrate slent: Sean
Fat agor: 2nl Darl| Srown (abundant) medium darkened
Tyrosine ager slant: o vigment
Glucose nutiriept o~ar slonts rowth as good or better than nutrient
o o
ERNEREATIE Temp. 28 °C. ACTION ON MILK Temp. 28 °C. arayr
: Indicator: Days
Medium: hT%tr%,enJF 3 | @ 3 73’ Litmus \ ao
0 ‘ 8 e - .
Carbohydrate; i % . = l 8 g = Reaction ACIO
Indicator: _’jc } & = LZE . Aci " |
i 5 i f | 3 cid cur + (coaln. % WH Ly SE P‘)
7 _L + ! _+ Rennet curd &
Acid in days l | g _
- ‘ e Peptonization
Gassn X O9pm = - - Reduction (before
Gas in davs coagulation) *
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ACTION ON NITRATES

Mediom: 1%ENO3 broth Texp. 28°C
Nitrite: .=3...d e d. PRS- &
as (N): —3¢ § s d 3 cosmsersonsani d
HYDROGEN SULPIDE PRODUCTION
Mediumis=oQ Acetate & Aze: 10days
;10—;.1‘011 ~0
H,S: #recs ,.;:’15“7'"' TempZO °C.

TEMPERATURE RELATIONS
Growth in refrigerator (L O °C.); present, chsend, ("’.‘ L )
Growth at rcom temperature e'd *C.): rescnd, abaawd.
Growth at 37° C.: presen?, absend.

Growth at 50° C.: presemi, cbsend.

Pasteurization survival, 80°C. 10 minutest

ADDITIONAL TESTS

Casein Hydrolysils: Fositive
fat Hydrolysis: Negative
Gelatin Hydrolysis: Positive
Starch Hydrolysis: Positive
Urea Hydrolysis: Negative

KI@ from Peptone: Negative

Metabolism: Fermenter - aneaeroge

Acetyl methyl carbinol: Kegatlive
NHA as scle Nitrogen source: Pos

Sole Carbon Citrate -
Glucose -
Sucrose -

Xylose

sources s

Methylene bliue reduction: Positi

>

INDOLE PRODUCTION
VPO N = N N 5
Medivm:Tryptoohan broth
IR 1w : 4]
Method: AOVAC 'S

Age: 10 d&yB
Temp. 28°C.

RELATION TO PREE OXYGEN - Catalase: Positive - Neg

leivmDextrose-Nutrient A.a.:10 days
Metnod: Shake Tubes Temp. 28°C.
Acrobic growth: cbsend, present, better thaw ancerolic growtk, poorer

Yan anaerobic growtk.

Axnzerobic growth: presens, cbiens,

Positive

-4

sa

“Tive

ve lday: Negative 5 days.

Crystaliline Dextrins: Not observed

Salt tolerances: 2% - Positive
7% - Positive
10% - Negative

QAN
s
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Cultural Characteristics of Bacterial Colonies

Culture No. iR
Surface Colonie %’“@GWE% o=

‘a Macroscopic ap -~ fii‘
. M pic appearance.

o

1. fze, mi 1 vwavn

2. Shepe: Qutline- round, oval, irregular, filamentous.

Eievation- effuse, flat, raised, convex, rugose,

apillate, umbonate, pulvinate.
)

opography- smooth, zough, wrinkled, contoured,

striated. Habit- cowpact, spreading.

{a)y Colox: Colur Harmony Mamual No-)oq. ngzsé§Al0u§3

{b) Appeazrance by reflected light- duill, obalescent,

glistening, fluorescent.

{c) Appearanie by transmitted light- transparent,

1. Hargin- entire, granular, cleft, lobed, undulate,

-

interi

aced,

¢. Consisvency- moist, slimy, soft, butyrous, waxy, tough,

adherent, brittie.
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